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GENERAL INFORMATION 



SECTION I: H 

For the purposes of this discussion, high speed 
logic has either or both of two characteristics: 

a) toggle rates over 50 MHz 

b) gate propagation delays under 6 ns 

Only two types of standard high speed logic 
integrated circuits are commonly available in the 
marketplace: Schottky-clamped TTL logic (TTL-S), 
and non-saturating emitter-coupled logic (ECL). 

Schottky-clamped TTL logic is similar to conven- 
tional TTL logic in its circuit configuration and 
operating characteristics. Conventional TTL is a 
saturated form of logic; that is, during turn-on, both 
the emitter-base and collector-base junctions of a 
transistor are forward biased, causing an accumula- 
tion of charged carriers in the base regions. Then, 
when the transistor is turned off, this charge must 
discharge through the collector. The finite time 
required for this charge to dissipate causes a delay in 
turning the transistor off. This "storage time" delay is 
an integral part of all saturated logic forms. Schottky- 
clamped TTL logic reduces storage time by means of 
Schottky-diodes between base-collector junctions. 
These diodes tend to keep the transistor out of 
saturation, but they also tend to increase the input 
capacitance of the Schottky-clamped transistor. Thus, 
while the speed of TTL-S is greater than that of TTL, 
due to a reduction in storage time, it is limited by the 
RC time constant of the transistor input. 

Emitter-Coupled Logic, being non-saturating by 
design, completely avoids transistor storage time and 
its attendent speed limitation without the tradeoffs 
inherent in TTL-S. Gate delays of less than a 
nanosecond and operating frequencies approaching a 
gigahertz are currently feasible, and even these are 
not ultimate limits. 

MECL PRODUCTS 

Motorola offers four ECL logic families under its 
MECL trademark: MECL I, MECL II, MECL III, and 
MECL 10,000. 

The MECL I family, introduced by Motorola in 
1962, was the first monolithic integrated circuit line 
of emitter-coupled logic. Its propagation delay time 
of 8 ns and toggle rate of 30 MHz, though no longer 
considered state of the art, still places it above the 
speed capabilities of most saturated logic lines. It is 
still being produced in quantity for use in existing 
equipment designs, but several features of the more 
advanced MECL II, III, and MECL 10,000 families 
favor the use of these families in new designs. 

In 1966, Motorola introduced MECL II with gate 
propagation delays of 4 ns, and flip-flop toggle rates 



SPEED LOGICS 

of over 70 MHz. Speeds were later increased first to 
120 MHz (typical) for the MC1027/MC1227 J-K 
flip-flop circuit, and then to 180 MHz (min.) for 
the MC1034 type D flip-flop. 

Complex functions became available in MECL II 
when production capabilities shifted toward more 
complicated circuits. The family now has adders, data 
selectors, multiplexers, decoders, and a gas display 
tube decoder/driver. 

Continuing development of MECL made possible 
an even faster logic family. As a result, MECL III was 
introduced in 1968. Its 1 ns gate propagation delays 
and greater than 500 MHz flip-flop toggle rates 
remain the industry leaders. For the moment, the 
very high speed capabilities of MECL III appear to 
have outstripped the general speed requirements of 
today's computer systems, however they are being 
utilized extensively in special high-speed sections of 
computers and high speed test and communication 
equipment. Motorola is continuing to develop and 
expand this product line. 

For general purpose computer applications, trends 
in large high-speed systems showed the need for an 
easy-to-use logic family with propagation delays on 
the order of 2 ns. To match this requirement, the 
MECL 10,000 Series was introduced in 1971. 

An important feature of MECL 10,000 is its 
compatibility with MECL III to facilitate using both 
families in the same system. A second important 
feature is its significant power economy — MECL 
10,000 gates use less than one-half the power of 
MECL III or high speed MECL II gates. Finally, low 
gate power and advanced circuit design techniques 
have permitted a new level of complexity for MECL 
circuits. For example, complexity of the MC10181 
four bit arithmetic unit compares favorably to that of 
any bipolar integrated circuit on the market. 

The basic MECL 10,000 Series has recently been 
expanded by a subset of devices with even greater 
speed. This additional series provides a selection of 
MECL 10,000 logic functions with flip-flop repetition 
rates up to 200 MHz min. The MECL 10,200 Series is 
meant for use in critical timing chains, and for clock 
distribution circuits. MECL 10,200 parts are other- 
wise identical to their 10,000 Series counterparts 
(subtract 100 from the MECL 10,200 part number to 
obtain the equivalent standard MECL 10,000 part 
number). 

Although the basic design of all MECL families is 
the same, there are differences other than the speed 
and power capabilities. Comparisons of the key 
characteristics of each family are given in the tables 
of Figure 1. 
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MECL FAMILY COMPARISONS 



Feature 


MECL 1 


MECL II 


MECL 10,000 


MECL III 


10,100 Series 
10,500 Series 


10,200 Series 
10,600 Series 


1 . Gate Propagation Delay 


8 ns 


4 ns 


2 ns 


1.5 ns 


1 ns 


2. Gate Edge Speed 


8.5 ns 


4 ns 


3.5 ns 


2.5 ns 


1 ns 


3. F lip-Flop Toggle Speed (min) 


30 MHz 


165 MHz 


125 MHz 


200 MHz 


500 MHz 


4. Gate Power 


31 mW 


22 mW 


25 mW 


25 mW 


60 mW 


5. Speed-Power Product 


250 pJ 


88 pJ 


50 pJ 


37 pJ 


60 pJ 


6. Transmission Line Capability 


No 


On Some Devices 


Yes 


Yes 


Yes 


7. Wire-Wrap Capability 


Yes 


Yes 


Yes 


Yes 


No 


8. Output Pulldown Resistors 


Yes 


Optional 


No 


No 


No 


9. Input Pulldown Resistors 


No 


No 


50 kft 


50 kft 


2 kft & 50 kft 



FIGURE 1a - GENERAL CHARACTERISTICS 



Ambient Temperature Range 


MECL 1 


MECL II 


MECL III 


MECL 10,000 


0°C to +75°C (commercial) 


MC350 


MC1000 






-30°C to +85°C (industrial) 






MC1600F,L 


MECL 10,100 
MECL 10,200 


-55°C to +125°C (military) 


MC300 


MC1200 




MECL 10,500 
MECL 10,600 



FIGURE 1b - OPERATING TEMPERATURE RANGE 



'Planned for selected devices. 



Package Style 


MECL III 


MECL 10,000 


^> 

Ceramic Flat Package (Hermetic) 


Yes 


Yes 


Plastic DIP 1 


Yes 

(selected types) 


Yes 


Ceramic DIP (Hermetic) 1 


Yes 


Yes 



page 32) FIGURE 1c - PACKAGE STYLES 
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MECL IN PERSPECTIVE 
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FIGURE 2a - SPEED POWER CHARACTERISTICS 
OF MAJOR LOGIC LINES 
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FIGURE 2b - POWER DISSIPATION 
versus FREQUENCY (MECL versus TTL-S) 



MECL IN PERSPECTIVE 

In evaluating a logic line, speed and power 
requirements are the obvious primary considerations. 
In Figure 2, today's major logic families are compared 
on the basis of these characteristics. But these are 
only the start of any comparative analysis. While the 
chart clearly shows that MECL and other ECL-type 
families are without peer in the speed category, with 
low power levels that rival some of the TTL lines, 
there are a number of other characteristics that make 
MECL highly desirable for systems implementation. 
Among these: 

Complementary Outputs cause a function and its 
complement to appear simultaneously at the device 
outputs, without the use of external inverters. It 
reduces package count by eliminating the need for 
associated invert functions and, at the same time, cuts 
system power requirements and reduces timing dif- 
ferential problems arising from the time delays 
introduced by inverters. 

High Input Impedance and Low Output Imped- 
ance permit large fan out and versatile drive char- 
acteristics. 

Insignificant Power Supply Noise Generation, due 

to differential amplifier design which eliminates 
current spikes even during signal transition period. 

Nearly Constant Power Supply Current Drain 
simplifies power-supply design and reduces costs. 

Low Cross-Talk due to low-current switching in 
signal path and small (typically 850 mV) voltage 
swing, and to relatively long rise and fall times. 



Wide Variety of Functions, including complex 
functions facilitated by low power dissipation 
(particularly in MECL 10,000 series). A basic MECL 
10,000 gate consumes less than 8 mW in on-chip 
power in some complex functions. 

Wide Performance Flexibility due to differential 
amplifier design which permits MECL circuits to be 
used as linear as well as digital circuits. 

Transmission Line Drive Capability is afforded by 
the open emitter outputs of MECL devices. No "Line 
Drivers" are listed in MECL families, because every 
device is a line driver. 

Wire-ORing reduces the number of logic devices 
required in a design by producing additional OR gate 
functions with only an interconnection. 

Twisted Pair Drive Capability permits MECL 
circuits to drive twisted-pair transmission lines as long 
as 1000 feet. 

MECL APPLICATIONS 

The graduated speed ranges of the various MECL 
Families satisfy a great many digital system require- 
ments. MECL 10,000 is a general-purpose, high-speed 
logic family specifically designed for smaller digital 
systems and peripherals as well as large computers. 
MECL III is recommended where its exceptionally 
high speed can buy needed system performance. It is 
used frequently in counter pre-scalers, high-speed 
digital communication systems, VHF phase-locked 
loops, high-speed digital processors, and high-speed 
timing chains in computers. 
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The compatibility among MECL families pro- 
vides a bridge between system performance and 
system cost. Thus, the many functions and complex 
circuit members of the MECL 10,000 Line can be 
conveniently mixed with the very-high-speed functions 
of MECL III, in judicious combinations for system 
optimization. 

BASIC CONSIDERATIONS FOR HIGH SPEED 
LOGIC DESIGN 

High-speed operation involves only four considera- 
tions that differ significantly from operation at iow 
and medium speeds: 

1. Time delays through interconnect wiring, which 
may have been ignored in medium-speed systems, 
become highly important at state-of-the-art speeds. 

2. The possibility of distorted waveforms due to 
reflections on signal lines increases with edge speed. 

3. The possibility of "crosstalk" between adjacent 
signal leads is proportionately increased in high speed 
systems. 

4. Electrical noise generation and pick-up are 
more detrimental at higher speeds. 

In general, these four characteristics are speed- and 
frequency-dependent, and are virtually independent 
of the type of logic employed. The merit of a 
particular logic family is measured by how well it 
compensates for these deleterious effects in system 
applications. 

The interconnect-wiring time delays can be 
reduced only by reducing the length of the inter- 
connecting lines. At logic speeds of two nanoseconds, 
an equivalent "gate delay" is introduced by every 
foot of interconnecting wiring. Obviously, for func- 
tions interconnected within a single monolithic chip 
the time delays of signals travelling from one function 



to another are insignificant. But for a great many 
externally interconnected parts, this can soon add up 
to an appreciable delay time. Hence, the greater the 
number of functions per chip, the higher the system 
speed. MECL circuits, particularly those of the MECL 
10,000 Series are designed with a propensity toward 
complex functions to enhance overall system speed. 

Waveform distortion due to line reflections also 
becomes troublesome principally at state-of-the-art 
speeds. At slow and medium speeds, reflections on 
interconnecting lines are not usually a serious 
problem. At extreme speeds, however, line lengths 
can approach the wavelength of the signal and im- 
properly terminated lines can result in reflections 
that will cause false triggering (see Figure 3). The 
solution, as in RF technology, is to employ "trans- 
mission-line" practices and properly terminate each 
signal line with its characteristic impedance at the end 
of its run. The low-impedance, emitter-follower out- 
puts of MECL circuits facilitate transmission-line 
practices without upsetting the voltage levels of the 
system. 

The increased affinity for crosstalk in high-speed 
circuits is the result of very steep leading and trailing 
edges (fast rise and fall times) of the high-speed 
signal. These steep wavefronts are rich in harmonics 
that couple readily to adjacent circuits. In the design 
of MECL 10,000, the rise and fall times of the gate 
wa ve forms ha ve been delibera tely slo wed. This reduces 
the affinity for crosstalk without compromising other 
important performance parameters. 

From the above, it is evident that the MECL logic 
line is not simply capable of operating at high speed, 
but has been specifically designed to reduce the 
problems that are normally associated with high- 
speed operation. 
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FIGURE 3a - UNTERMINATED TRANSMISSION LINE 
(No Ground Plane Used) 
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FIGURE 3b - PROPERLY TERMINATED 
TRANSMISSION LINE 
(Ground Plane Added) 
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GATE CIRCUIT 
Differential Bin 



GATE TRANSFER CURVES 



Complementary 

Outputs 





Hlflh(-0.9 V typ.) 



V BB - -1.29 V 



Low(-1.75 V typ.) 



-1.400 1.200 
Input Voltage (Volts) 



bIT^ A + B + C + D 



GATE SYMBOL 



FIGURE 4 - MECL GATE STRUCTURE AND SWITCHING BEHAVIOR 



CIRCUIT DESCRIPTION 

The typical MECL circuit, Figure 4, consists of a 
differential-amplifier input circuit, a temperature and 
voltage compensated bias network, and emitter- 
follower outputs to restore dc levels and provide 
buffering for transmission line driving. High fan-out 
operation is possible because of the high input 
impedance of the differential amplifier input and the 
low output impedance of the emitter follower out- 
puts. Power-supply noise is virtually eliminated by 
the nearly constant current drain of the differential 
amplifier, even during the transition period. Basic 
gate design provides for simultaneous output of both 
the OR function and its complement, the NOR 
function. 

Power-Supply Connections — Any of the power 
supply levels, Vrr, Vcc» or VEE ma V be used as 
ground; however, the use of the Vcc n °de as ground 
results in best noise immunity. In such a case: Vcc = 
Of Vbb = t0 1 ^ ^ (depending on the specific 
MECL family), Vee = -5.2 V. 

System Logic Specifications — The output logic 
swing of 0.85 V, as shown by the typical transfer 
characteristics curve, varies from a LOW state of V|_ = 
-1.75 V to a HIGH state of Vh = -0.9 V with respect 
to ground. (These logic levels are valid for the MECL 
10,000 and MECL III families. MECL I and II logic 
levels differ slightly.) 

Positive logic is used when reference is made to 
logical "O's" or "Vs." Then 

"0" = -1.75 V = LOW 

typical 

"1" = -0.9 V = HIGH 
Circuit Operation — Beginning with all logic inputs 
LOW (nominal -1.75 V), assume that Q1 through Q4 



are cut off because their P-N base-emitter junctions 
are not conducting, and the forward-biased Q5 is 
conducting. Under these conditions, with the base of 
Q5 held at -1.29 V by the Vrr network, its emitter 
will be one diode drop (0.8 V) more negative than its 
base, or -2.09 V. (The 0.8 V differential is a 
characteristic of this P-N junction.) The base-to- 
emitter differential across Q1 - Q4 is then the 
difference between the common emitter voltage 
(-2.09 V) and the LOW logic level (-1.75 V) or 0.34 
V. This is less than the threshold voltage of Q1 
through Q4 so that these transistors will remain cut 
off. 

When any one (or all) of the logic inputs are 
shifted upward from the -1.75 V LOW state to the 
-0.9 V HIGH state, the base voltage of that transistor 
increases beyond the threshold point and the transis- 
tor turns on. When this happens, the voltage at the 
common-emitter point rises from -2.09 V to -1.7 (one 
diode drop below the -0.9 V base voltage of the input 
transistor), and since the base voltage of the fixed- 
bias transistor (Q5) is held at -1.29 V, the base- 
emitter voltage of Q5 cannot sustain conduction. 
Hence, this transistor is cut off. 

This action is reversible, so that when the input 
signal (s) return to the LOW state, Q1 - Q4 are again 
turned off and Q5 again becomes forward biased. The 
collector voltages resulting from the switching action 
of Q1 - Q4 and Q5 are transferred through the output 
emitter-follower to the output terminal. Note that 
the differential action of the switching transistors 
(one section being off when the other is on) furnishes 
simultaneous complementary signals at the output. 
This action also maintains constant power supply 
current drain. 
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MECL 



Emitter 
V CC Follower Output 

L 




VARIATIONS AMONG MECL FAMILIES 

The basic gate circuits of the four MECL families 
are illustrated in Figure 5. From these diagrams, it is 
evident that some variations were employed as 
technology advanced. The first of these is that the 
bias driver for the MECL I Line is not included on the 
chip, whereas all subsequent lines have this as an 
internal feature. 

Second, most corresponding resistor values differ 
among all MECL Lines. This difference is necessary to 
achieve the varying speed and power improvements of 
the different lines. Of course, speed is not determined 
by resistor values alone. Transistor geometries, while 
not represented on a schematic, are a major deter- 
minant. The transistor geometries in conjunction with 
the resistor values provide the speed and power 
characteristics of the different families. 

Third, it will be noted that MECL 10,000 and 
MECL III gates are supplied with base pull-down 
resistors (R p = 50,000 £1) in each of the input 
transistors while the other two families are not. These 
resistors provide a path for base leakage current to 
unused input bases, causing them to be well turned 
off. Where these resistors are not used, any unused 
inputs must be externally tied to a suitable negative 
potential, e.g., Vee» 

A final significant difference among the families 
is in the output circuits. MECL I circuits normally are 
supplied with output pull-down resistors on the chip. 
MECL II circuits can be obtained with or without 
output resistors. MECL III and MECL 10,000 circuits 
have open outputs. 

The use of on-chip output resistors has both 
advantages and limitations. On the plus side is the 
obvious advantage that fewer external components 
are required. On the minus side is the fact that 
wire-ORing capability with on-chip pulldown resistors 
is limited. Moreover, with open outputs the designer 
can choose both the value and location of his 
termination to meet the system requirements. And 
finally, the use of external resistors reduces on- 
chip heating and power dissipation, allowing more 
complex LSI and increasing chip life and reliability. 



MECL II 



Differential Bias Emitter 

Amplifier Network Follower Outputs 




MECL III 



Multiple Inputs 



Emitter 

Differential Bias Follower 

Amplifier Network Outputs 




MECL 10,000 




FIGURE 5 - BASIC GATE DIAGRAMS FOR 
THE MECL FAMILIES 
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DEFINITIONS OF LETTER SYMBOLS AND ABBREVIATIONS 



Base leakage current of a MECL expander 
input when at VeE- 

Total power supply current drawn from 
the positive supply by a MECL unit under 
test (lc on older data sheets). 

Leakage current from input transistor on 
MECL devices without pulldown resistors 
when test voltage is applied. 

Current drain from VfjC power supply 
with all inputs at logic HIGH level. 

Current drain from Vr^C power supply 
with all inputs at logic LOW level. 

Collector cut-off current (Vqe ar| d 
VeE(off) as specified). For a MECL gate 
expander, this term signifies the total 
collector leakage current when all inputs 
are at the negative supply potential. 

Total power supply current drawn from a 
MECL test unit by the negative power 
supply. 

Forward diode current drawn from an 
input of a saturated logic-to-MECL trans- 
lator when that input is at ground 
potential. 

Current into the input of the test unit 
when a maximum logic HIGH (V|h max) 
is applied at that input. 

HIGH level node input current into an 
input node with a specified HIGH level 
(V| H max) logic voltage applied to that 
node. (Same as lj n for positive logic.) 

LOW level node input current. The cur- 
rent flowing into an input node with a 
specified LOW level (V||_ m j n ) logic 
voltage applied to that node. 

Load current that is drawn from a MECL 
circuit output when measuring the output 
HIGH level voltage. 

HIGH level output current: the current 
flowing into the output, at a specified 
HIGH level output voltage. 

LOW level output current: the current 
flowing into the output, at a specified 
LOW level output voltage. 

Output short circuit current. 

Output current (from a device or circuit, 
under such conditions mentioned in 
context). 

Reverse current drawn from a transistor 
input of a test unit when Vee ' s applied 
at that input. 

Short-circuit current drawn from a trans- 
lator saturating output when that output 
is at ground potential. 



Voltage: 

Vbb Reference bias supply voltage. 

Vbe Base-to-emitter voltage drop of a tran- 

sistor at specified collector and base 
currents. 

Vcb Collector-to-base voltage drop of a 

transistor at specified collector and base 
currents. 

VcC General term for the most positive power 

supply voltage to a MECL device (usually 
ground, except for translator and inter- 
face circuits). 

VcC1 Most positive power supply voltage (out- 
put devices). (Usually ground for MECL 
devices.) 

VCC2 Most positive power supply voltage (cur- 
rent switches and bias driver)(usually 
ground for MECL devices). 

Vee Most negative power supply voltage for a 

circuit (usually -5.2 V for MECL devices). 

Vp Input voltage for measuring lp on TTL 

interface circuits. 

V|H Input logic HIGH voltage level (nominal 

value). 

* V IH max Maximum HIGH level input voltage: The 
most positive (least negative) value of 
high-level input voltage, for which 
operation of the logic element within 
specification limits is guaranteed. 

V|HA Input logic HIGH threshold voltage level. 

v IHAmin Minimum input logic HIGH level (thres- 
hold) voltage for which performance is 
specified. 

* V IH min Minimum HIGH level input voltage: The 
least positive (most negative) value of 
HIGH level input voltage for which opera- 
tion of the logic element within specifica- 
tion limits is guaranteed. 

V||_ Input logic LOW voltage level (nominal 

value). 

*V||_ max Maximum LOW level input voltage: The 
most positive (least negative) value of 
LOW level input voltage for which opera- 
tion of the logic element within specifica- 
tion limits is guaranteed. 

V ILA Input logic LOW threshold voltage level. 

v ILAmax Maximum input logic LOW level (thres- 
hold) voltage for which performance is 
specified. 

* v ILmin Minimum LOW level input voltage: The 
least positive (most negative) value of 
LOW level input voltage for which opera- 

*JEDEC, El A, NEMA standard definition 
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tion of the logic element within specifica- 
tion limits is guaranteed. 

Vj n Input voltage (to a circuit or device). 

Vmax Maximum (most positive) supply voltage, 
permitted under a specified set of 
conditions. 

*V()H Output logic HIGH voltage level: The 
voltage level at an output terminal for a 
specified output current, with the 
specified conditions applied to establish a 
HIGH level at the output. 

V(DHA Output logic HIGH threshold voltage 
level. 

V(DHA min Minimum output HIGH threshold voltage 
level for which performance is specified. 

V(DH max Maximum output HIGH or high-level 
voltage for given inputs. 

V(DH min Minimum output HIGH or high-level volt- 
age for given inputs. 

*Vol Output logic LOW voltage level: The 
voltage level at the output terminal for a 
specified output current, with the 
specified conditions applied to establish a 
LOW level at the output. 

VfJLA Output logic LOW threshold voltage level. 

VOLA max Maximum output LOW threshold voltage 
level for which performance is specified. 

Vol max Maximum output LOW level voltage for 
given inputs. 

VOL min Minimum output LOW level voltage for 
given inputs. 

Vjt Line load-resistor terminating voltage for 

outputs from a MECL device. 

v OLS1 Output logic LOW level on MECL 10,000 
line receiver devices with all inputs at 
Vee voltage level. (This parameter is only 
valid for devices on whose data sheets it is 
specified). 

v OLS2 Output logic LOW level on MECL 10,000 
line receiver devices with all inputs open. 
(This parameter is only valid for devices 
on whose data sheets it is specified). 

Time Parameters: 

t+ Waveform rise time (LOW to HIGH), 10% 

to 90%, or 20% to 80%, as specified. 

t- Waveform fall time (HIGH to LOW), 90% 

to 10%, or 80% to 20%, as specified. 

Same as t+ 



tr 

tf 
t+- 



Same as t- 

Propagation Delay, see Figure 12. 



t-+ Propagation Delay, see Figure 12. 

tpd Propagation delay, input to output from 

the 50% point of the input waveform at 

tx±y± pin x (falling edge noted by - or rising 
edge noted by +) to the 50% point of the 
output waveform at pin y (falling edge 
noted by -, or rising edge noted by +). (Cf 
Figure 12.) 

t x + Output waveform rise time as measured 

from 10% to 90% or 20% to 80% points 
on waveform (whichever is specified) at 
pin x with input conditions as specified. 

t x . Output waveform fall time as measured 

from 90% to 10% or 80% to 20% points 
on waveform (whichever is specified) at 
pin x, with input conditions as specified. 

ftog Toggle frequency of a flip-flop or 

counter device. 

f s h if t Shift rate for a shift register. 
Temperature: 

t s tg Maximum temperature at which device 

may be stored without damage or 
performance degradation. 

Tj Junction (or die) temperature of an inte- 

grated circuit device. 

Ta Ambient (environment) temperature 

existing in the immediate vicinity of an 
integrated circuit device package. 

0JA Thermal resistance of an IC package, 

junction to ambient. 

0JC Thermal resistance of an IC package, 

junction to case. 

LFPM Linear feet per minute. 

^CA Thermal resistance of an IC package, case 

to ambient. 
Miscellaneous: 

e g Signal generator inputs to a test circuit. 

TPj n Test point at input of unit under test. 

TPout Test Point at output of unit under test. 
D.U.T. Device under test. 
Z ou t Output impedance. 

*Pp The total dc power applied to a device, 

not including any power delivered from 
the device to a load. 

R|_ Load Resistance. 

Rj Terminating (load) resistor. 

Rp An input pull-down resistor (i.e., con- 

nected to the most negative voltage). 

*JEDEC, EIA, NEMA standard definition 
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SECTION II -TECHNICAL DATA 



GENERAL CHARACTERISTICSand 
SPECIFICATIONS 

(See pages 7 and 8 for definitions of symbols and 
abbreviations) 

In subsequent sections of this Data Book, the 
functional blocks of all four MECL lines are iden- 
tified and characterized. Complete data sheets are 
provided for each of the functions in the MECL II, 
MECL III, and MECL 10,000 families*. To make 
these data sheets as useful as possible, and to avoid a 
great deal of repetition, the data that is common to 
all functional blocks in a line is not repeated on each 
individual sheet. Rather, these common char- 
acteristics, as well as the application information 
that applies to each family, are discussed in this 
section. 

In general, the common characteristics of major 
importance are: 

Maximum Ratings , including both dc and ac 
characteristics and temperature limits; 

Transfer Characteristics , which define logic levels 
and switching thresholds; 

AC Parameters , such as propagation delays, rise 
and fall times and other time dependent char- 
acteristics. 

In addition, this section will discuss general lay- 
out and design guides that will help the designer 
in building and testing systems with MECL circuits. 

LETTER SYMBOLS AND ABBREVIATIONS 

Throughout this section, and in the subsequent 
data sheets, letter symbols and abbreviations will be 
used in discussing electrical characteristics and 
specifications. Recently, these symbols have been 
under scrutiny by various industry organizations, 
resulting in a number of additions and changes. The 
symbols used in this book, and their definitions, are 
listed on the preceeding two pages. 

MAXIMUM RATINGS 

The dc limit parameters beyond which the life of 
the devices may be impaired are given in the 
following table in Figure 6 for all MECL families. In 
addition, the table provides certain ac parameter 
limits which, if exceeded, will not destroy the devices, 
but could degrade the performance below that of the 
guaranteed specifications. 

•Complete data sheets for MECL I functions are not included 
because this line is recommended only for replacement 
purposes. However, such data sheets are available and can be 
obtained by contacting your nearest Motorola 
representative. 



MECL TRANSFER CURVES 

For MECL logic gates, the dual (complementary) 
outputs must be represented by two transfer curves: 
one to describe the OR switching action and one to 
describe the NOR switching action. A typical transfer 
curve and associated data for all MECL families is 
shown in Figure 7a. 

It is not necessary to measure transfer curves at all 
points of the curves. To guarantee correct operation 
it is sufficient merely to measure two sets of min/max 
logic level parameters. 

The first set is obtained by applying test voltages, 
V IL min and V|h max (sequentially) to the gate 
inputs, and measuring the OR and NOR output levels 
to make sure they are between Vol max ar| d VOL 
min , and VrjHmax and VQHmin specifications. 

The second set of logic level parameters relates to 
the switching thresholds. This set of data is 
distinguished by an "A" in symbol subscripts. A test 
voltage, V||_a max. ' s applied to the gate and the 
NOR and OR outputs are measured to see that they 
are above the VoHA min and below the VoLA max 
levels, respectively. Similar checks are made using the 
test input voltage V|HA min- 

The result of these specifications insures that: 

a) The switching threshold (~ Vbb) falls within 
the darkest rectangle; i.e. switching does not begin 
outside this rectangle; 

b) Quiescent logic levels fall in the lightest shaded 
ranges; 

c) Guaranteed noise immunity is met. 

Figure 7b shows guaranteed 25°C logic level limits 
and switching thresholds for each of the MECL fami- 
lies, along with typical HIGH and LOW logic levels. 

Of additional interest are the variations of these 
parameters at limit temperatures. These are given in 
the tables of Figure 8, for the MECL II, III, and 
10,000 families. 

All of these specifications assume -5.2 V power 
supply operation. Operation at other power-supply 
voltages is possible, but will result in further transfer 
curve changes. Transfer characteristic data obtained 
for a variety of supply voltages are shown in Figure 
9. The table accompanying these graphs indicates the 
change rates of output voltages as a function of 
power supply voltages. 

Variations in logic swing amplitude for MECL II, 
III, and 10,000 are shown in Figure 10. 

NOISE MARGIN 

"Noise margin" is a measure of a logic circuit's 
resistance to undesired switching. MECL noise margin 
is defined in terms of the specification points 
surrounding the switching threshold. The critical 
parameters of interest here are those designated with 



1-12 



A. Limits beyond which device life may be impaired: 



Family 



Characteristic 


Symbol 


Unit 


'MECL 1 


MECL II 


MECL III 


MECL 10,000 N 


Power Supply Voltage (Vqc = 0) 


Vcc 


Vdc 


— I u to U V 


-10 tn 0 V 


-8 to 0 V 


-8 to 0 V 


Base Input Voltage (V C c = 0) 


V in 


Vdc 


o to Vee 


o to Vee 


0 to V EE 


o to Vee 


_ _ _ Continuous 
Output Source Current 

Surge 


'o 




<20 


<20 


<40 


<50 
<100 








-55 to +150 


MC1000 


-55 to +150 


-55 to +150* 


Storage Temperature 


T stg 


•c { 




-55 to +1 50 

MC1200 
-55 to +150 




-55 to +1 50* * 


Junction Operating Temperature 1 


Tj 


°C 




MC1000<150 
MC1200<175 


< 165t 


< 165tt 



B. Limits beyond which performance may be degraded: 



Operating Temperature Range 

AC Fan-in (Expandable gates) 
AC Fan-out 
DC Fan-out 

Power Supply Regulation 

1 Case must be 
< 150°C. 



MC 300 
-55 to +125 
MC350 
0 to +75 


MC1000 
0 to +75 
MC1200 
-55 to +125 


MC1600 
-30 to +85 


-30 to +85' 
-55 to +125** 


<18 


<20 






<15 




<70 


<70 






±10% 


±10% 



*MC10,100, MC10,200 
• •MC 10,500, MC 10,600 

FIGURE 6 - MAXIMUM RATINGS 



t Except MC1666-MC1671 < 145°C 
tt Plastic Package < 150°C 




Test Conditions 25 
V EE 5.2V 
bOil matched 
inputs and outputs 



Gate Input 
(Applied test voltage) 



^ 1.29V 
g Threshold) 



FIGURE 7a 



and SPECIFICATION TEST POINTS 


MECL 10,000 












10,100© 


10,500 (D 


Inputs 


Outputs 


MECL 1 


MECL II 


MECL III 


10.200© 


10,600 


V IL min 




v E e 


® 


-1.850 


-1.850 


-1.850 


V IH max 




0 


-0.700 


-0.810 


-0.810 


-0.720 




VOL min 


-1.750 


-1.800 


1.850 


-1.850 


-1.850 




V 0L max 


1.465 


-1.500 


1.620 


-1.650 


-1.620 




v OH min 


-0.795 


-0.850 © 


-0.960 


-0.960 


-0.930 




V 0H max 


-0.690 


-0.700 


-0.810 


-0.810 


-0.720 


V ILA max 






-1.350 


-1.485 


1.475 


-1.475 


V|HA min 






1.025 


-1.095 


-1.105 


-1.105 




v OLA max 






1.600 


-1.630 


-1.600 




v OHA min 






-0.980 


-0.980 


-0.950 


With suitable inputs: 














Typical Output HIGH State 


-0.75 


-0.75 


-0.900 


-0.900 


-0.825 


Typical Output LOW State 


-1.55 


-1.58 


1.750 


1.750 


-1.725 


Nominal Vrr 




-1.15 


-1.175 


-1 .290 


1 290 


-1.290 


(Switching Threshold) 













(T) Stabilized temperature, with ^ 500 Ifpm air flow. Dl L package outputs terminated General Conditions: 

through 50 fl resistor to -2.0 V. V^E = -5-2 V 

SMC 1660 DIL package. V cc = ground 

MC10101 example. T A = 25°C 
(D See individual data sheets for V| [_ min- 

(D 100 i7 load to -2.0 V, stabilized temperature with >500 Ifpm air flow. 

FIGURE 7b - MECL LOGIC LEVEL SPECIFICATIONS (volts) 25°C 
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TRANSFER DATA FOR TEMPERATURE VARIATIONS 




1.6 -1.4 -1.2 -1.0 



INPUT VOLTAGE (VOLTS) 



MECL 10,000 FAMILY 



Parameter (volts) 


# jl0,100 
Ser,es 1 10,200 

(MC10101) ^ 


Series**/ 10 ' 500 
Ser,6S ) 10,600 

(MC10501) 1 


30°C 


+85°C 


55°C 


+125°C 


V IH max & v OH max 


-0.890 


-0.700 


-0.830 


-0.580 


v OH min 


-1.060 


-0.890 


-1.080 


-0.825 


v OHA min 


-1.080 


-0.910 


-1.100 


-0.845 


V IHA min 


-1.205 


-1.035 


-1.255 


-1.000 


V ILA max 


-1.500 


-1.440 


-1.510 


-1.400 


v OLA max 


-1.655 


-1.595 


-1.635 


-1.525 


v OL max 


-1.675 


-1.615 


-1.655 


-1.545 


V IL min & V 0L min 


-1.890 


-1.825 


-1.920 


-1.820 



•Outputs loaded 50 n to -2.0 V. * 'Outputs loaded 100 il to -2.0 V. 



MECL III (e.g. MC1660) FAMILY 
Compatible with MECL 10,000 



Parameter (volts) 


DIP and Flat Package 


-30°C 


+85°C 


V IH max 


-0.875 


-0.700 


v OH max 


-0.875 


-0.700 


V 0H min 


-1 .045 


-0.890 


v OHA min 


-1 .065 


-0.910 


V IHA min 


-1.180 


-1.025 


V ILA max 


-1.515 


-1.440 


v 0LA max 


-1.630 


-1.555 


V 0L max 


-1.650 


-1.575 


V IL min & v OL min 


1.890 


-1.830 


Note: Outputs loaded 50 il to - 2.0 V. 

MECL II FAMILY 


Parameter (Volts) 


55°C 


o°c 


+75°C 


+125°C 


V IH max 


-0.825 


-0.740 


-0.615 


-0.530 


V 0H max 


-0.825 


-0.735 


-0.615 


-0.530 


V 0H min 


-0.990 


-0.895 


-0.775 


-0.700 


V IH min 


-1.165 


-1.070 


-0.950 


-0.875 


V IL max 


-1.405 


-1.350 


-1.260 


-1.205 


V 0L max 


-1.580 


-1.525 


-1.435 


-1.380 


v OL min 


-1.890 


-1.830 


-1.760 


-1.720 


V IL min 


<V EE 


<V EE 


<V EE 


<V EE 



Note: Noise margin = 1 75 mV. 
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TRANSFER DATA FOR POWER SUPPLY VARIATIONS 



+ 0.2 
-0.2 
-0.6 
-10 
-1.4 
-1.8 
-2.2 
-2.6 
-3.0 



-0.7 
-0.9 
-1.1 
-1.3 
-1.5 
-1.7 
-1.9 
-2.1 
-2.3 



■ 

50 Q 


Load 
























































7/VEE " -3-6V 


























/ 11 A A V 














6.0 V 


V 






















V 














-7.0 














1 A ^ 

1 



2 -2.8 -2.4 -2.0 -1.6 -1.2 -0.8 -0.4 
V in . INPUT VOLTAGE (VOLTS) 

FIGURE 9a - MECL 111/10,000 "OR" 





























t 


Vc 


c = — 


3.0 \ 


/ 




























1 

- -4.4 V 

1 


































^ 5.2 > 

1 1 


/ 








-6.0 V 

I 
















7.0 V 




1 




+25° 


C 






1 

-8.0 V 













-1.8 -1.4 -1.0 -0.6 -0.2 0 
V jn , INPUT VOLTAGE (VOLTS) 

FIGURE 9c - MECL II "OR" 




-3.2 -2.8 -2.4 



V in . INPUT VOLTAGE (VOLTS) 
FIGURE 9b - MECL 111/10,000 "NOR" 




-1.4 -1.0 -0.6 -0.2 0 
V in . INPUT VOLTAGE (VOLTS) 

FIGURE 9d - MECL II "NOR" 



Voltage 


MECL II 


MECL 10,000* 


MECL III 


avoh/avee 


0.015 


0.016 


0.033 


av 0l /avee 


0.230 


0.250 


0.27 


avbb/avee 


0.115 


0.148 


0.14 



*and subsets: 10,200; 10,500; 10,600. 

FIGURE 9e - LEVEL CHANGE RATES 



1.8 
1.6 
1.4 

i 

1.2 
1.0 
0.8 

i 

i 0.6 
0.4 
0.2 



LOGIC SWING VARIATIONS WITH TEMPERATURE AND SUPPLY VOLTAGE 

i.'eor 









1 

-55°C^^ 










0°C 

+ 25°Cs/ V ^^ 










+ 125 c 



































































-3.6 -4.4 -6.2 -6.0 -7.0 
V EE( SUPPLY VOLTAGE (VOLTS) 
FIGURE 10a -MECL II 



O 1.28 
> 

0 1.12 
Z 

1 0.96 

w 

S 0.80 

O 

2 0.64 
a 

> 0.48 



I I 






























































86°< 












































|26°C 













-4.4 -6.2 -6.0 

V EE , SUPPLY VOLTAGE (VOLTS) 



FIGURE 10b - MECL 111/10,000 
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v OHA min - 



Gate 
Output 



v OLA max - 



Gate 
I nput 



















OR 































V ILA max V IHA min 

Vgg (switching threshold) 

SPECIFICATION POINTS FOR 
DETERMINING NOISE MARGIN 

ELEMENT 2 NOISE MARGIN MEASUREMENT 
POINTS FOR MECL GATES 



, _ H igh Noise I " 
Margin \ 



[ High 
I State 



Low 
State 



Margii 



Noise \ 

lin \ 



- V IHA min 



— f— V ILAmax 
v OLA max 



NOISE 

MARGIN COMPUTATIONS 



Family 


Guaranteed 
Worst-Case dc 
Noise Margin 


Typical dc 
Noise Margin 


MECL II 


0.175/0.150* 


0.250/0.200* 


All MECL 10,000 


0.125 


0.210 


MECL III 

Dl L and Flat Package 


0.115 


0.200 



'Depending on part type. See selector guide or data sheet. 
MECL NOISE MARGIN DATA 



FIGURE 11 



the "A" subscript (VoHA min, VoLA max, V|HA 
min, V|L./\ max) m tne transfer characteristic curves. 

Guaranteed noise margin (NM) is defined as 
follows: 

NMHIGH LEVEL = VOHA min - V|HA min 
nmlow level = Vila max * VOLA max- 

To see how noise margin is computed, assume a 
MECL gate drives a similar MECL gate, Figure 11. 

At a gate input (point B) equal to V| L A max, MECL 
gate #2 can begin to enter the shaded transition region. 

This is a "worst case" condition, since the VoLA 
max specification point guarantees that no gate can 
enter the transition region before an input equal to 
V|LA max is reached. Clearly then, Vila max '$ one 
critical point for noise margin computation, since it is 
the edge of the transition region. 

To find the other critical voltage, consider the 
output from MECL gate #1 (point A). What is the 
most positive value possible for this voltage (consider- 
ing worst case gate specifications)? From Figure 11 it 
can be observed that the VoLA max specification 
insures that the LOW state OR output from gate 1 
can be no greater than VoLA max- 

Note that VoLA max ,s more negative than Vila 
max . Thus, with VoLA max at tne input to gate #2, 
the transition region is not yet reached. (The input 
voltage to gate #2 is still to the left of V||_A max on 
the transfer curve.) 

In order to ever run the chance of switching gate 
#2, we would need an additional voltage, to move the 
input from VoLA max to V||_A max- This con- 
stitutes the "safety factor" known as noise margin. It 
can be calculated as the magnitude of the difference 



between the two specification voltages, or for the 
MECL 10,000 levels shown: 

NM L0 W = Vila max " VOLA max 

= -1.475 V - (-1.630 V) 

= 155 mV. 
Similarly, for the HIGH state: 

NMhigH = VOHA min - V|HA min 
= -0.980 V - (-1.105 V) 
= 125 mV 

Analogous results are obtained when considering 
the "NOR" transfer data. 

Note that these noise margins are absolute worst 
case conditions. The lesser of the two noise margins is 
that for the HIGH state, 125 mV. This then, 
constitutes the guaranteed margin against signal 
undershoot, and power or thermal disturbances. 

As shown in the table, typical noise margins are 
usually better than guaranteed — by about 75 mV. 

Noise margin is a dc specification that can be 
calculated, since it is defined by specification points 
tabulated on MECL data sheets. However, by itself, 
this specification does not give a complete picture 
regarding the noise immunity of a system built with a 
particular set of circuits. Overall system noise im- 
munity involves not only noise-margin specifications, 
but also other circuit-related factors that determine 
how difficult it is to apply a noise signal of sufficient 
magnitude and duration to cause the circuit to 
propagate a false logic state. In general, then, noise 
immunity involves line impedances, circuit output 
impedances, and propagation delay in addition to 
noise-margin specifications. This subject is discussed 
in greater detail in Application Notes AN-298 and 
AN-592. 
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AC OR TIME PARAMETERS 

Time dependent specifications are those that 
define the effects of the circuit on a specified input 
signal, as it travels through the circuit. They include 
the time delay involved in changing the output level 
from one logic state to another (t+; t-). In addition, 
they include the time required for the output 
of a circuit to respond to the input signal, des- 
ignated as propagation delay. Since this terminol- 
ogy has varied over the years, and because the 



"conditions" associated with a particular parameter 
may differ among logic families, the common MECL 
waveform and propagation delay terminology are 
depicted in Figure 12. Specific rise, fall, and prop- 
agation delay times are given on the data sheet 
for each specific functional block, but like the 
transfer characteristics, ac parameters are temperature 
and voltage dependent. Typical variations for the 
MECL families are given in the curves of Figure 13. 



High Level 




Overshoot 
Undershoot 
50% 



MECL WAVEFORM TERMINOLOGY 




V 80%^ 
V 20% / 



r 



t- = t f t+ = t r 

MECL II, III RISE AND FALL TIMES 



t- = t f t+ = t r 
MECL 10,000 RISE AND FALL TIMES 



'Designated t pt j- on older data sheets 
* 'Designated t po <+ on older data sheets 



MECL PROPAGATION DELAY 



FIGURE 12 




-4.4 -5.2 -6.0 

V EE , SUPPLY VOLTAGE (VOLTS) 
'Formerly designated t pt j. 

FIGURE 13a - TYPICAL PROPAGATION DELAY t~ 
versus V EE and TEMPERATURE (MECL 10,000) 




-3.6 -4.4 -5.2 -6.0 -6.8 

V EE . SUPPLY VOLTAGE (VOLTS) 

FIGURE 13c - TYPICAL FALL TIME (90% to 10%) 
versus TEMPERATURE and SUPPLY VOLTAGE 
(MECL 10,100) 




-3.6 -4.4 -5.2 -6.0 -6.8 

V EE , SUPPLY VOLTAGE (VOLTS) 
* 'Formerly designated tpd+ 

FIGURE 13b - TYPICAL PROPAGATION DELAY t++ # 
versus V EE and TEMPERATURE (MECL 10,000) 




-3.6 -4.4 -5.2 -6.0 -6.8 

V EE , SUPPLY VOLTAGE (VOLTS) 

FIGURE 13d - TYPICAL RISE TIME (10% to 90%) 
versus TEMPERATURE and SUPPLY VOLTAGE 
(MECL 10,100) 
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TYPICAL DELAY TIMES FOR MECL II FAMILY 




FIGURE 13e - TYPICAL PROPAGATION DELAY FIGURE 13f - TYPICAL PROPAGATION DELAY 

t- versus TEMPERATURE and t++* # versus TEMPERATURE and 

SUPPLY VOLTAGE (MECL II) SUPPLY VOLTAGE (MECL II) 




FIGURE 13g - TYPICAL FALL TIME FIGURE 13h - TYPICAL RISE TIME 

(90% to 10%) versus TEMPERATURE and (10% to 90%) versus TEMPERATURE and 

SUPPLY VOLTAGE (MECL II) SUPPLY VOLTAGE (MECL II) 
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TYPICAL DELAY TIMES FOR MECL 10,000 FAMILY 



c 






2.4 


> 


< 




-1 




UJ 

Q 


2.2 






O 




1- 


2.0 


< 








< 

£L 


1.8 


0 




GC 




0. 




* 


1.6 







1.4 

-3.6 





NOR 




10 


0 ft Lc 


>ad to 


-2.0 V< 


dc 














































+ 125 c 
















I 

+25°C 














-55 W C 



-4.4 -5.2 -€.0 -6 

V EE , SUPPLY VOLTAGE (VOLTS) 
•Formerly designated tp^- 

FIGURE 13i - TYPICAL PROPAGATION DELAY 
t--* versus V EE and TEMPERATURE 
(MECL 10,500) 





3.4 


c 






3.2 


> 




< 




—1 
lit 


3.0 


Q 




NO 


2.8 


1- 




GA 


2.6 


< 




0. 




O 


2.4 


cc 




Q. 






2.2 


+ 




+ 






2.0 





100 


n Loa 


I 

d to -2.0 Vd< 


: f 


+ 125° 


c 








N( 


DR 


-f 
















l 














... 




55°C 
































25°C 





















-3.6 -4.4 -5.2 -6.0 -€.8 

V EE> SUPPLY VOLTAGE VOLTS 
• 'Formerly designated t pc j + 

FIGURE 13j - TYPICAL PROPAGATION DELAY 
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FIGURE 13k - TYPICAL FALL TIME 
(80% to 20%) versus TEMPERATURE and 
(MECL 10,500) 



FIGURE 131 - TYPICAL RISE TIME (20% to 80%) versus 
TEMPERATURE and SUPPLY VOLTAGE 
(MECL 10,500) 



SETUP AND HOLD TIMES 

The t se tup and t n old times are two ac specifi- 
cations which can be confused unless clearly defined. 
For MECL devices, t se tup is defined as the time 
(50%- 50%) before a Clock transition that Data must 
be present for a bistable circuit to "recognize" the 
incoming Data. 









t hold 




50% -i 


L 






I 


^50% 








t setup 



The thold ' s similarly defined to be the time after the 
Clock transition that Data must remain to insure that 
bistable outputs retain their state. 

In specifying devices, Motorola establishes and 
guarantees values for t se t U p and thold- The limits for 
tsetup a nd thold insure proper logical function of 
bistable circuits, but do not guarantee that prop- 
agation delay or noise specifications will be met under 
all conditions when operating near the limits. For 
MECL bistable circuits, proper device operation 
usually occurs with Data present for somewhat less 
time than that specified for t se tup and thold- 
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SECTION III - OPERATIONAL DATA 



POWER SUPPLY CONSIDERATIONS 

MECL circuits are characterized with the VrjC 
point at ground potential and the Vee point at -5.2 
V. While this MECL convention is not necessarily 
mandatory, it does result in maximum noise im- 
munity. This is so because any noise induced on the 
Vee line is applied to the circuit as a common-mode 
signal which is rejected by the differential action of 
the MECL input circuit. Noise induced into the VrjC 
line is not cancelled out in this fashion. Hence, a good 
system ground at the Vcc Dus is required for best 
noise immunity. 

Power supply regulation of 10% or better is 
recommended. The -5.2 V power supply potential 
will result in best circuit speed. Other values for Vee 
may be used. A more negative voltage will increase 
noise margins at a cost of increased power dissipation. 
A less negative voltage will have just the opposite 
effect. 

On logic cards, a ground plane or ground bus 
system should be used. A bus system should be wide 
enough to prevent significant voltage drops between 
supply and device and to produce a low source 
inductance. 

Although little power supply noise is generated by 
MECL logic, power supply bypass capacitors are 
recommended to handle switching currents caused by 
stray capacitance and asymmetric circuit loading. A 
parallel combination of a 1.0 /iF and a 100 pF 
capacitor at the power entrance to the board, and a 
0.01 {if low-inductance capacitor between ground 
and the -5.2 V line every four to six packages, are 
recommended. 

Most MECL 10,000 and MECL III circuits have 
two Vcc leads. Vcd supplies current to the output 
transistors and VcC2 ' s connected to the circuit logic 
transistors. The separate Vcc P' ns reduce cross- 
coupling between individual circuits within a package 
even when the outputs are driving heavy loads. 
Circuits with large drive capability, similar to the 
MC101 10, have two Vcci P' ns - The ^CC p ' ns snou 'd 
be connected to the ground plane or ground bus as 
close to the package as possible. 

All MECL II, MECL III, and MECL 10,000 devices 
have their own internal temperature and power-volt- 
age-compensated bias voltage sources. 

For further discussion of MECL power supply 
considerations to be made in system designing, see 
MECL System Design Handbook, Ch. 5. 

POWER DISSIPATION 

The power dissipation of MECL functional blocks 
is specified on their respective data sheets. This 
specification does not include power dissipated in the 
output devices due to output termination. The 



Terminating 
Resistor Value 


Output 
Transistor 

Power 
Dissipation 
(mW) 


Terminating 
Resistor 
Power 
Dissipation 
<mW) 


150 ohms to -2.0 Vdc 


5.0 


4.3 


100 ohms to -2.0 Vdc 


7.5 


6.5 


75 ohms to -2.0 Vdc 


10 


8.7 


50 ohms to -2.0 Vdc 


15 


13 


2.0 k ohms to Vee 


2.5 


7.7 


1 .0 k ohm to V^e 


4.9 


15.4 


680 ohms to Vee 


7.2 


22.6 


510 ohms to Vee 


9.7 


30.2 


270 ohms to Vee 


18.3 


57.2 


82 ohms to Vfjc ano " 
130 ohms to Vee 


15 


140 



FIGURE 14 - TYPICAL POWER DISSIPATION 
IN OUTPUT CIRCUIT WITH EXTERNAL 
TERMINATING RESISTORS 



system designer can compute total package power for 
his particular termination technique by adding, Ie x 
5.2 + Output Device Power. Some of the devices in 
the MECL I, II, and III Lines include on-chip 
output pulldown resistors, so that adding termina- 
tion power has already been accomplished. None of 
the devices in the MECL 10,000 Series incorporate 
internal output pulldown resistors. 

The omission of these resistors permits the use of 
external terminations designed to yield best system 
performance. To obtain total operating power dissipa- 
tion of a particular functional block in a system, the 
dissipation of the output transistor, under load, must 
be added to the specified power dissipation of those 
circuits without internal termination. 

The table in Figure 14 lists the power dissipation 
in the output transistors plus that in the external 
terminating resistors, for the more commonly used 
termination values and circuit configurations. To 
obtain true package power dissipation, one output- 
transistor power-dissipation value must be added to 
the specified package power dissipation for each 
external termination resistor used in conjunction with 
that package. To obtain system power dissipation, the 
stated dissipation in the external terminating resistors 
must be added as well. Unused outputs draw no 
power and may be ignored. 

The power dissipation of MECL functional blocks 
varies with both temperature and Vee- Typical 
variations are shown in Figure 15. The graph is 
normalized so that it applies to all MECL lines. The 
reference temperature is 25°C and the reference 
power is obtained by multiplying the typical Ie value 
(total power supply drain current specified on the 
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25 0 +25 +75 
T A , AMBIENT TEMPERATURE <°C) 



FIGURE 15 - NORMALIZED POWER DISSIPATION 
versus TEMPERATURE and SUPPLY VOLTAGE 



data sheet) by Vee (5.2 V). For those devices where 
only the maximum value of l£ is specified on the 
data sheet, nominal power dissipation is approximate- 
ly 80% of that calculated with the Ie (max) 
specification. 

LOADING CHARACTERISTICS 

The differential input to MECL circuits offers 
several advantages. Its common-mode-rejection 
feature offers immunity against power-supply noise 
injection, and its relatively high input impedance 
makes it possible for any circuit to drive a relatively 
large number of gate inputs without deterioration of 
the guaranteed noise margin. Hence, dc fan-out with 
MECL circuits does not normally present a design 
problem. 

The specified dc loading factors (the number of 
gate inputs of the same family that can be driven by a 
circuit output) for MECL I and MECL II families is 
25. For MECL 10,000, it is 90; and for MECL III, it 
is 70 or 7, depending on the input impedance of the 
circuit (whether the system is implemented with 
high-impedance or low-impedance devices). 

Graphs showing typical output voltage levels as a 
function of load current for MECL II, III, and 10,000 
are shown in Figure 16. These graphs can be used to 
determine the actual output voltages for loads 
exceeding normal operation. 

While dc loading causes a change in output voltage 
levels, thereby tending to affect noise margins, ac 
loading increases the capacitances associated with the 
circuit and, therefore, affects circuit speed. The effect 
of fan-out on MECL II speed is shown in the graphs 
of Figure 17. 

For MECL 10,000 and MECL III, best 
performance at fan-outs greater than 10 and 6, 
respectively, will occur with the use of transmission 
lines. 
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FIGURE 16a - MECL II TYPICAL OUTPUT VOLTAGES 
versus LOAD CURRENT and TEMPERATURE 
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versus DC LOADING, MECL III and MECL 10,000 



1-21 




0 10 20 30 40 50 60 70 80 90 100 

LOAD CAPACITANCE (pF) 
0 2 4 6 8 10 12 14 16 18 20 
FAN-OUT 

FIGURE 17a - MECL II RISE TIME versus 
LOADING and TEMPERATURE 
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FIGURE 17c - MECL II PROPAGATION DELAY t++ 
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FIGURE 17b - MECL II FALL TIME versus 
LOADING and TEMPERATURE, 
(Single Pull-down Resistor) 




FIGURE 17d - MECL II PROPAGATION DELAY t» 
versus LOADING and TEMPERATURE 
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FIGURE 18a - MECL 10,000 GATE PROPAGATION 
DELAY TIME versus FANOUT (Fanout-at End of 14" 
50 n Matched Transmission Line) 



FIGURE 18b - MECL 10,000 RISE and FALL TIME 
(10% to 90%) versus FANOUT (Fanout at End of 14" 50 ft 
Matched Transmission Line) 



The propagation delay and rise time of a driving 
gate are affected very little by capacitance loading 
along a matched parallel-terminated transmission line. 
However, the delay and characteristic impedance of 
the transmission line itself are affected by the 
distributed capacitance. Signal propagation down the 
line will be increased by a factor, V 1 + Crj/C 0 . Here 



C 0 is the normal line capacitance, and Crj is the 
distributed capacitance due to loading and stubs off 
the line. 

Maximum allowable stub lengths for loading off of 
a MECL 10,000 transmission line vary with line 
impedance. For example, with Z 0 = 50 ohms, 
maximum stub length would be 4.5 inches (1.8 in. for 
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MECL III). But when Z Q = 100 ohms, the maximum 
allowable stub length is decreased to 2.8 inches (1.0 
in. for MECL III). 

The input loading capacitance of a MECL 10,000 
device is 2.9 pF (e.g. MC10109). Therefore it is 
recommended that non-transmission-line environment 
fanout be limited to a maximum of 10 loads, due to 
line delay increases which limit system speed. 

The input loading capacitance of a MECL III logic 
function is 3.3 pF. Therefore it is recommended 
that non-transmission-line environment fanout be limi- 
ted to a maximum of 6 loads. 

Shown in Figure 18 are the effects of fanout on 
MECL 10,000 time parameters. 

UNUSED MECL INPUTS 

The input impedance of a differential amplifier, as 
used in the typical MECL input circuit, is very high 
when the applied signal level is low. Under low-signal 
conditions, therefore, any leakage to the input 
capacitance of the gate could cause a gradual build-up 
of voltage on the input lead, thereby adversely 
affecting the switching characteristics at low repeti- 
tion rates. 

For MECL I and MECL II circuits, the gate inputs 
are essentially open. In use, therefore, any unused 
inputs should be tied to a negative potential for 



reliable system operation. Most devices can use V^E 
as the input return, but control inputs of series 
reliable system operation. Most devices can use 
V^e as the input return, but control inputs of 
series gated devices such as the MC1019, MC1021, 
MC1028, MC1035, MC1038, MC1045, and MC1066 
should be returned to the Vol level. This protects 
against voltage buildup on the unused inputs and 
assures that noise immunity depends only on those 
inputs actively used. 

All single-ended input MECL 10,000 and MECL III 
circuits contain input pull-down resistors between the 
input transistor bases and Vee. As a result, unused 
inputs may be left unconnected (the resistor provides 
a sink for IcBO leakage currents, and inputs are held 
sufficiently negative that circuits will not trigger due 
to noise coupled into such inputs). 

Input pull-down resistor values for the MECL III 
high-impedance circuits and all MECL 10,000 devices 
are typically 50 k£2 and are not to be used as 
pull-down resistors for preceding open-emitter out- 
puts. 

Several MECL 10,000 devices don't contain input 
pull-downs. Examples are the differential line re- 
ceivers, MC10115 and MC10116. If a single dif- 
ferential receiver of either device type is unused, one 
input of that receiver must be tied to the Vbb P' n 
provided, and the other input goes to Vee. 



SECTION IV- SYSTEM DESIGN CONSIDERATIONS 



THERMAL MANAGEMENT 

Circuit performance and long-term circuit re- 
liability are affected by die temperature. Normally, 
both are improved by keeping the IC junction 
temperatures low. 

Electrical power dissipated in any integrated cir- 
cuit is a source of heat. This heat source increases the 
temperature of the die relative to some reference 
point, normally the ambient temperature of 25°C in 
still air. The temperature increase, then, depends on 
the amount of power dissipated in the circuit and on 
the net thermal resistance between the heat source 
and the reference point. 

The average temperature at the junction is a 
function of the system's ability to remove heat 
generated in the circuit — from the junction region to 
the ambient environment. The basic formula for 
converting power dissipation to estimated junction 
temperature is: 

Tj = T A + PD (0JC + 0CA) (1) 



or 



where 



Tj = T A + PD 0 JA) 

Tj = junction temperature 
Ta = ambient temperature 
Pq = calculated power dissipation 



(2) 



0JC = thermal resistance, junction to case 
#CA = thermal resistance, case to ambient 
0JA = thermal resistance, junction to ambient 
Only two terms on the right side of equation (1) 
can be varied by the user — the ambient temperature, 
and the device case-to-ambient thermal resistance, 
#CA- (To some extent the device power dissipation 
can be also controlled, but under recommended use 
the Vee supply and loading dictate a fixed power 
dissipation.) Hence, both system air flow and the 
MECL package mounting technique affect the 
thermal resistance term. 



Package 


0JA - °C/Watt 


Ojc - 
°C/Watt 


(Still Air) 


Worst Case 


Typical 


Worst Case 


Ceramic Flat Pack 
(Cerflat) 1/4x1/4 
(Gold Eutectic Die Bond) 


210 


.166 


60 


Plastic Dual-In Line, 

14 lead or 16 lead 

(Gold Eutectic Die Bond) 


150 


100 


70 


Ceramic Dualln-Line 

14 or 16 lead 

(Gold Eutectic Die Bond) 


150 


100 


50 


Ceramic Dual ln-Line 
24 Lead 




45* 


10* 


Plastic Dual-ln-Line 
24 Lead 




65** 





•Data for 8200 sq. mil die size 
* *500 Ifpm air flow 

FIGURE 19 - WORST CASE AND TYPICAL THERMAL 
RESISTANCE RATINGS FOR SELECTED IC PACKAGES 
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Package Type — 16-Lead Black Ceramic 

Dissipation Level — 200 mW 

Air Flow - Z Axis 25°C* 

Method - Calibrated Diode 

Package Mounting #1 Barnes Socket 

#2 Printed Circuit Board 
4" x 6" x 0.062" - 2 oz. Cu 



* x-axis air flow lowers 6 by 5 C par watt. 
FIGURE 21 - TYPICAL THERMAL RESISTANCES FOR 
16-PIN BLACK CERAMIC DUAL IN-LINE PACKAGES 



Internally, thermal resistance of an integrated 
circuit is a function of the package material and size, 
and of the method used in bonding the IC die to the 
package. For some standard IC packages, the worst- 
case and typical thermal resistance values are given in 
the table in Figure 19. In Figure 20, this basic data is 
converted into a graph showing the maximum power 
dissipation allowable at various ambient temperatures 
for circuits mounted in the various packages, taking 
into account the maximum permissible junction 
temperature for devices packaged in plastic or ceramic. 
These measurements are taken in still air. 

The effect of air flow over the packages on 0ja is 
illustrated in the graph of Figure 21 for two different 
mounting methods. This driven air flow reduces the 
thermal resistance of the package, therefore per- 
mitting a corresponding increase in power dissipation 
without exceeding the maximum permissible junction 
temperature. 

As an example of the use of the information 
above, the junction temperature for a quad MECL 
10,000 gate loaded with four 50 ohm loads can be 
calculated. Typical total power dissipation (including 
a load) for this quad gate is 164 mW. Assume for this 
thermal study that air flow is 500 linear feet per 
minute and that the device is soldered into a printed 
circuit board. From Figure 21, curve #2, 0 j A is 
50°C/W. With Ta (air flow temperature at the device) 
equal to 25° C, the following junction temperature 
results: 

Tj = PD 0JA + T A 

Tj = (0.164 W) (50°C/W) + 25°C = 33.2 °C 
Under the above operating conditions the MECL 
10,000 quad gate has its junction elevated above 
ambient temperature by only 8.2°C. 

Even though devices on a printed circuit board 
may each have different power dissipations, alt will 
have the same input and output levels provided that 
each is subject to identical air flow and the same 
ambient air temperature. This eases design, since the 
only change in levels between devices is due to the 
increase in ambient temperature as the air passes over 
the devices, or differences in ambient temperature 
between two devices. 



Package 


Ambient Condition 


0JA 


Stud 


Copper heat sink 


37°C/W typ 


Dual In-Line 
Low Power 


^ 500 linear fpm blown air 


50°C/W typ 


Dual In-Line 
High Power 
(P D >500 mW) 


Mounted in heat sink 
and 

500 linear fpm blown air 
or 

Mounted in heat sink 
and 

on printed circuit ground 
plane using termal paste 


35°C/W max 







FIGURE 22 - THERMAL CONDITIONS FOR 
DC SPECIFICATIONS - MECL III 



MOUNTING and HEAT SINK SUGGESTIONS for 
MECL III 

With large subnanosecond logic systems, the use of 
multilayer printed circuit boards is recommended. 
Such boards permit better ground planes and shorter 
interconnection runs than single-layer boards and also 
allow better use of stripline techniques. 

MECL III circuits have an average power dissipa- 
tion of approximately 60 mW per logic gate. Ade- 
quate cooling should be provided to insure that 
device junction temperatures do not exceed 110°C. 

The dc data sheet specifications for MECL III are 
given for an operating temperature range from -30°C 
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to +85°C for the conditions described in the table 
of Figure 22. 

The designer may want to use MECL III under 
conditions that vary from those given. The main 
restriction facing the designer is that a few high power 
dual in-line parts* dissipating typically 900 mW under 
load require heat sinking to assure a 0ja < 35°C/W 
which will keep junction temperature below 110°C. 

The low-power dual in-line parts may be used 
without air and with higher 0ja. However, the 
designer must bear in mind that junction tempera- 
tures will be higher for higher 0ja, even though the 
ambient temperature is the same. Higher junction 
temperatures will cause logic levels to shift. 

As an example, a 450 mW device operated at 6 ja 
= 80°C/W shows a HIGH logic level shift of about 
17.5 mV above the HIGH logic level when operated 
with a 0ja = 50°C/W (level shift = ATj X 1.3 
mV/°C). 

If logic levels of individual devices shift by 
different amounts (depending on Pq and 0jaL noise 
margins are somewhat reduced. Therefore, the system 
designer must lay out his system bearing in mind that 
the mounting procedures to be used should minimize 
thermal effects on noise margin. 

The following sections on package mounting and 
thermal characteristics are intended to provide the 
designer with sufficient information to insure good 
noise margins and high reliability in MECL III system 
use. 

Ceramic Dual In-Line Package, Case 620 

MECL III low-power devices are specified with 
0JA typically 50°C/W, and the high-power units (Pq 
> 500 mW) with 0ja equal to 35°C/W maximum. To 
aid the designer in using the "L" (ceramic dual in-line) 
package, curves and data showing thermal character- 
istics of the package are provided in Figure 21. 

The use of multi-layer printed circuit boards is 
recommended to provide both a ground plane and a 
good thermal path for heat dissipation. Also, a 
multi-layer board allows the use of microstrip line 
techniques to provide transmission line inter- 
connections. 

Two-sided printed circuit boards may be used 
where board dimensions and package count are small. 
If possible, the Vcc ground plane should face the 
bottom of the package to form the thermal con- 
duction plane. If signal lines must be placed on both 
sides of the board, the Vee plane may be used as the 
thermal plane, and at the same time may be used as a 
pseudo ground plane. The pseudo ground plane 
becomes the ac ground reference under the signal 
lines placed on the same side as the VfjC ground 
plane (now on the opposite side of the board from 
the packages), thus maintaining a microstrip signal 
line environment. 

Two-ounce copper board is recommended for 

•i.e. MC1654, MC1678, MC1694, etc. 



thermal conduction and mechanical strength. Also, 
mounting holes for low power devices may be 
counter sunk to allow the package bottom to contact 
the heat plane. This technique used along with 
thermal paste will provide good thermal conduction. 

Printed channeling is a useful technique for con- 
duction of heat away from the MECL dual in-line 
package when the device is soldered into a printed 
circuit board. As illustrated in Figure 23, this heat 
dissipation method could also serve as V£E voltage 
distribution or as a ground bus. The channels should 
terminate into channel strips at each side or the rear 
of a plug-in type printed circuit board. The heat can 
then be removed from the circuit board, or board 
slide rack, by means of wipers that come into thermal 
contact with the edge channels. 
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Top View 





Spacing (Inches) 


Package 




c y 




Ceramic 
Dual-ln-Line 


0.9 


0.2 


0.5 


Flat 


0.4 


0.08 


0.45 



FIGURE 23a - TYPICAL MECL lll/MECL 10,000 
CIRCUIT BOARD SPACING 



Channel 






^*£%&?<— Wiper 



FIGURE 23b - CHANNEL/WIPER HEAT SINKING ON 
DOUBLE LAYER BOARD USED WITH MECL III 
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FIGURE 24 - MECL III HIGH-POWER DUAL IN LINE 
PACKAGE MOUNTING (With Heat Sink, in 500 Ifpm of Air) 



Power Dissipation 
(mW) 


Junction Temperature Gradient 
(°C/Package) 


200 


0.4 


250 


0.5 


300 


0.63 


400 


0.88 



Devices mounted on 0.062" PC board with Z axis spacing of 
0.5". Air flow is 500 Ifpm along the Z axis. 



FIGURE 25 - THERMAL GRADIENT OF 
JUNCTION TEMPERATURE 
(16-Pin MECL Dual In Line Package) 



MECL II- MECL 10,000 

or MECL III 

1.5 k > 

MECL 10,000 Vee 
or MECL III MECL II 

1.5 k> 

6v EE 

*no internal 1.5 kfi pulldown resistor 



FIGURE 26 - INTERFACING MECL II TO 
MECL III OR MECL 10,000 



For the high-power devices requiring 0ja of 
less than 35°C/W, a suitable heat sink is the 
IERC-LIC-214A2WCB shown in Figure 24. The heat 
sink should have a minimum of 500 Ifpm blown air 
or be mounted directly on the copper ground plane 
(using silicone paste) if used in still air, to meet the 
35°C/W maximum rating. (See IERC Data Sheet for 
LIC-214A2WCB.) The heat sink shown allows easy 
access to the dual in-line IC pins for connection to 
Microstrip line. 



Air Flow 

The majority of MECL III users employ some 
form of air-flow cooling. As air passes over each 
device on a printed circuit board, it absorbs heat from 
each package. This heat gradient from the first 
package to the last package is a function of the air 
flow rate and individual package dissipations. Figure 
25 provides gradient data at power levels of 200 mW. 
250 mW, 300 mW, and 400 mW with an air flow rate 
of 500 Ifpm. These figures show the proportionate 
increase in the junction temperature of each dual 
in-line package as the air passes over each device. For 
higher rates of air flow the change in junction 
temperature from package to package down the air 
stream will be lower due to greater cooling. 

(For further discussion of Thermal Management in 
MECL systems, see MECL System Design Handbook, 
Ch. 6.) 



COMPATIBILITY AMONG MECL FAMILIES 

MECL circuits are designed to interface with each 
other over a power supply voltage range of ±10% 
from the nominal -5.2 V without loss of noise margin 
(other than that due to reduced signal swing at low 
voltage). However, if two circuits are at different 
supply voltages or on the same power supply with a 
voltage offset between circuits, there will be a 
predictable loss of noise margin. 

The MECL 10,000 logic family was designed to be 
directly level compatible with the MECL III logic 
family in dual in-line packages. The MECL II family 
has somewhat higher output levels but is compatible 
with the faster MECL 10,000 and MECL III inputs 
when MECL II is loaded with the resistor pair, shown 
in Figure 26. The resistor combination insures full 
noise margin in the logic LOW level. An alternate 
approach is to use a single 510 ohm resistor to Vee 
on the MECL II output, but some loss of noise margin 
takes place. Conversely, lightly loading the MECL 
10,000 or MECL III outputs with a 1.5 k£2 resistor 
raises the output logic levels to meet MECL II 
requirements. MECL II will operate directly with 
MECL 10,000 and MECL III, but there is a loss of 
noise margin (at the interface point only). 



1-26 



INTERFACING MECL to SLOWER LOGIC TYPES 

MECL circuits are interfaceable with most other 
logic forms. For MECL/MTTL/MDTL interfaces, when 
MECL is operated at the recommended -5.2 volts and 
TTL/DTL at +5 V supply, currently available trans- 
lator circuits, such as MC10124 and MC10125, may 
be used. 

For systems where a dual supply (-5.2 V and + 5 
V) is not practical, a discrete-component translator 
can be -designed. For details, see MECL System 
Design Handbook, Ch. 8. Such circuits can easily be 
made fast enough for any available TTL. 

MECL also interfaces readily with MOS. With 
CMOS operating at +5 V, any of the MECL to TTL 
translators works very well. On the other hand, 
CMOS will drive MECL directly when using a 
common -5.2 V supply. P-channel MOS, operating 
with a negative supply, requires simple translators to 
equalize the differing logic levels. 

Specific circuitry for use in interfacing MECL 
families to other logic types is given in detail in 
Chapter 8 of the MECL System Design Handbook. 
Complex MECL 10,000 functions are presently 
available to interface MECL 10,000 with MOS 
logic, MOS memories, TTL tri-state circuits, and 
IBM bus logic levels. 

CIRCUIT INTERCONNECTIONS 

Though not necessarily essential, the use of multi- 
layer printed circuit boards offers a number of 
advantages in the development of high-speed logic 
cards. Not only do multi-layer boards achieve a much 
higher package density, interconnecting leads are kept 
shorter, thus minimizing propagation delay between 
packages. This is particularly beneficial with MECL 
III which has relatively fast (1 ns) rise and fall times. 
Moreover, the unbroken ground planes made possible 
with multi-layer boards permit much more precise 
control of transmission line impedances when these 
are used for interconnecting purposes. Thus multi- 
layer boards are recommended for MECL III layouts 
and are justified when operating MECL 10,000 at top 
circuit speed, when high-density packaging is a 
requirement, or when transmission line interconnects 
are used. 

Point-to-point back-plane wiring without matched 
line terminations may be employed for MECL inter- 
connections if line runs are kept short. At MECL II 
speeds, this applies to line runs up to 12 inches, for 
MECL 10,000 up to 8 inches, and for MECL III up to 
1 inch (maximum open wire lengths for less than 100 
mV undershoot). But, because of the open-emitter 
outputs of MECL 10,000 and MECL III circuits, 
pull-down resistors are always required. Several ways 
of connecting such pull-down resistors are shown in 
Figure 27. 

Resistor values for the connection in Figure 27(a) 
may range from 270 ohms to 2 k£2 depending on 
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FIGURE 27 - PULL-DOWN RESISTOR TECHNIQUES 



power and load requirements (see MECL System 
Design Handbook, Ch. 3). Power may be saved by 
connecting pull-down resistors in the range of 50 
ohms (100 ohm minimum for MC10,500 and 
MC 10,600 Series parts) to 150 ohms, to -2.0 Vdc, as 
shown in Figure 27(b). Use of a series damping 
resistor, Figure 27(c), will extend permissible lengths 
of unmatched-impedance interconnections, with 
some loss of edge speed. 

With proper choice of the series damping resistor, 
line lengths can be extended to any length*, while 
limiting overshoot and undershoot to a predeter- 
mined amount. Damping resistors usually range in 
value from 10 ohms to 150 ohms, depending on the 
line length, fanout, and impedance. The open emitter- 
follower outputs of MECL III and MECL 10,000 give 
the system designer all possible line driving options. 




-5.2 v 



FIGURE 29b - PARALLEL TERMINATION - 
THEVENIN EQUIVALENT 

•Limited only by line attenuation and 
bandwidth characteristics. 



1-27 




FIGURE 30 - SERIES TERMINATED LINE 



One major advantage of MECL over saturated 
logic is its capability for driving matched-impedance 
transmission lines. Use of transmission lines retains 
signal integrity over long distances. The MECL III and 
MECL 10,000 emitter-follower output transistors will 
drive a 50-ohm transmission line (100 ohms or greater 
for MECL 10,500 and MC 10,600 Series) terminated 
to -2.0 Vdc. This is the equivalent current load of 22 
mA in the HIGH logic state and 6 mA in the LOW 
state. 

Parallel termination of transmission lines can be 
done in two ways. One, as shown in Figure 28(a), 
uses a single resistor whose value is equal to the 
impedance (Z 0 ) of the line. A terminating voltage 
(Vjy) of -2.0 Vdc must be supplied to the 
terminating resistor. 

Another method of parallel termination uses a pair 
of resistors, R1 and R2. Figure 28(b) illustrates this 
method. The foflowing two equations are used to 
calculate the values of R1 and R2: 

R1 = 1.6 Z 0 



Another popular approach is the series-terminated 
transmission line (see Figure 29). This differs from 
parallel termination in that only one-half the logic 
swing is propagated through the lines. The logic swing 
doubles at the end of the transmission line due to 
reflection on an open line, again establishing a full 
logic swing. 

To maintain clean wave fronts, the input im- 
pedance of the driven gate must be much greater than 
the characteristic impedance of the transmission line. 
This condition is satisfied by MECL circuits which 
have high impedance inputs. Using the appropriate 
terminating resistor (Rs) at point A (Figure 29), the 
reflections in the transmission line will be terminated. 

The advantages of series termination include ease 
of driving multiple series-terminated lines, low power 
consumption, and low cross-talk between adjacent 
lines. The disadvantage of this system is that loads 
may not be distributed along the transmission line 
due to the one-half logic swing present at inter- 
mediate points. 
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FIGURE 31 - TWISTEDPAIR LINE DRIVER/RECEIVER 



For board to board interconnections, coaxial cable 
may be used for signal conductors. The termination 
techniques just discussed also apply when using coax. 
Coaxial cable has the advantages of good noise 
immunity and low attenuation at high, frequencies. 
No significant performance degradation occurs for 
lengths up to 20 feet for MECL III, and up to 50 feet 
for MECL 10,000. 

Twisted pair lines are one of the most popular 
methods of interconnecting cards or panels. MECL 
complementary outputs are connected to one end of 
the twisted-pair line, and a differential line receiver to 
the other as shown in Figure 30. Rt is used to 
terminate the twisted pair line. The 1 to 1.5 V 
common-mode noise rejection of the line receiver 
ignores common-mode cross-talk, permitting multiple 
twisted pair lines to be tied into cables. MECL signals 
may be sent very long distances (> 1000 feet) on 
twisted pair, although line attenuation will limit 
bandwidth, degrading edge speeds when long line runs 
are made. 




Card A 

Card B 

Card C 

Card A . 

Card B 

Card C 

R-r = 2 0 (each) 



•Multiple output gate eg MC101 10 V TT 



FIGURE 32 - PARALLEL FAN-OUT TECHNIQUES 

If timing is criticat, parallel signal paths (shown in 
Figure 31) should be used when fanout to several 
cards is required. This will eliminate distortion caused 
by long stub lengths off a signal path. 

Wirewrapped connections can be used with both 
MECL II and MECL 10,000. For MECL III, the fast 
edge speeds (1 ns) create a mismatch at the wirewrap 
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FIGURE 32 - PC INTERCONNECTION 
LINES FOR USE WITH MECL 

connections which can cause reflections, thus reducing 
noise immunity. The mismatch occurs also with 
MECL II and MECL 10,000, but the distance between 
the wire-wrap connection and the end of the line is 
generally short enough so the reflections cause no 
problem. 

Series damping resistors may be used with wire- 
wrapped lines for both MECL II and MECL 10,000 to 
extend permissible backplane wiring lengths. Twisted 
pair lines may be used for even longer distances across 
large wirewrapped cards. The twisted pair gives a 
more defined characteristic impedance (than a single 
wire), and can be connected either single-ended, or 
differentially using a line receiver. 

The recommended wirewrapped circuit cards have 
a ground plane on one side and a voltage plane on the 
other, to insure a good ground and a stable voltage 
source for the circuits. In addition, the ground plane 
near the wirewrapped lines lowers the impedance of 
those lines and facilitates terminating the line. 
Finally, the ground plane serves to minimize crosstalk 
between parallel paths in the signal lines. Point-to- 
point wire routing is recommended because crosstalk 
will be minimized and line lengths will be shortest. 
Commercial wire-wrap boards designed for MECL 
10,000 are available from Augat Inc. 

Microstrip and Stripline 

Microstrip and stripline techniques are used with 
printed circuit boards to form transmission lines. 
Microstrip consists of a constant-width conductor on 
one side of a circuit board, with a ground plane on 
the other side (shown in Figure 32.) The char- 
acteristic impedance is determined by the width and 
thickness of the conductor, the thickness of the 
circuit board, and the dielectric constant of the 
circuit board material. 

Stripline is used with multilayer circuit boards as 
shown in Figure 32. Stripline consists of a constant- 
width conductor between two ground planes. 



Refer to MECL System Design Handbook, Ch. 3 
for a full discussion of the properties and use of these 
lines. 

CLOCK DISTRIBUTION 

Clock distribution can be a system problem. Where 
large high-speed clock networks are required, a 
balanced twisted-pair line is recommended for clock 
distribution. A gate such as the MC1001/MC1201, 
together with the MC1020/MC1220 Quad Line 
Receiver make an excellent combination for distri- 
buting the clocking throughout a system. (See the 
MC1020/MC1220 data sheet for further detail.) This 
method allows control of clock skew time and offers 
1.0 V, or better, noise immunity regardless of line 
length. 

At MECL 10,000 speeds, either coaxial cable or 
twisted-pair line (using the MC10101 and MC10115) 
can be used to distribute clock signals throughout a 
system. Clock line lengths should be controlled and 
matched when timing could be critical. Once the 
clocking signals arrive on card, a tree distribution 
should be used for large-fanouts at high frequency. 
An example of the application of this technique is 
shown in Figure 33. 




FIGURE 33 - 64 FANOUT CLOCK DISTRIBUTION 
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Because of the very high clock rates encountered 
in MECL III systems, rules for clocking are more 
rigorous than in slower systems. 

The following guidelines should be followed for 
best results: 

A. On-card Synchronous Clock Distribution via 
Transmission Line 

1. Use the NOR output in developing clock chains 
or trees. Do not mix OR and NOR outputs in 
the chain. 

2. Use balanced fanouts on the clock drivers. 

3. Overshoot can be reduced by using two parallel 
drive lines in place of one drive line with twice 
the lumped load. 

4. To minimize clock skewing problems on 
synchronous sections of the system, line delays 
should be matched to within 1 ns. 

5. Parallel drive gates should be used when 
clocking repetition rates are high, or when high 
capacitance loads occur. The bandwidth of a 
MECL III gate may be extended by paralleling 
both halves of a dual gate. Approximately 40 or 
50 MHz bandwidth can be gained by paralleling 
two or three clock driver gates. 

6. Fanout limits should be applied to clock 
distribution drivers. Four to six loads should be 
the maximum load per driver for best high 
speed performance. Avoid large lumped loads at 
the end of lines greater than 3 inches. A lumped 
load, if used, should be four or fewer loads. 

7. For Wire-OR (emitter dotting), two-way lines (a 



bus) are recommended. To produce such lines, 
both ends of a transmission line are terminated 
with 100-ohms impedance. This method should 
be used when Wire-OR connections exceed 1 
inch apart on a drive line. 
B. Off-Card Clock Distribution 

1. The OR/NOR outputs of an MC1660 may be 
used to drive into twisted pair lines or into flat, 
fixed-impedance ribbon cable. At the far end of 
the twisted pair an MC1692 differential line 
receiver is used. The line should be terminated 
with two Z Q /2 ohm resistors as shown in Figure 
31. This method not only provides high speed, 
board-to-board clock distribution, but also 
provides system noise margin advantages. Since 
the line receiver operates independently of the 
Vrr reference voltage (differential inputs) the 
noise margin from board to board is also 
independent of temperature differentials. 

2. MECL III clock distribution to MECL II logic 
elements can be done one of two ways: 

a. Use the OR/NOR outputs or Q/Q outputs to 
drive the twisted pair as previously dis- 
cussed. Receive differentially with the 
MECL II line receivers (MC1020, MCW35, 
or MC1066). 

b. Use any MECL III single-rail output to drive 
MECL II logic, but lightly load the MECL III 
element (1.5 kQ to -5.2 volts) and maintain 
the interface lead length under 1 inch total 
(see Figure 26). 
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FIGURE 34a - USE OF WIRE-OR AND 
COMPLEMENTARY OUTPUTS 



Family 


Number ** 


MECL II* 


15 


MECL 10,000 


10 


MECL III 


6 



•Devices without internal pull-down resistors. 
*DC limiting case; not AC recommended. 

FIGURE 34b - RECOMMENDED MAXIMUM 
NUMBER OF GATES TO BE WIRE-ORed 



• Matched 50-ohm coax T T 

• 0.1 IJ.F -decouples fixture I I 

• 25 jiF -dampens supply fi| ft. 
variations 
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FIGURE 35 - MECL TEST SETUP 
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LOGIC SHORTCUTS 

MECL circuitry offers several logic design con- 
veniences. Among these are: 

1. Wire-OR (can be produced by wiring MECL 
output emitters together outside packages). 

2. Complementary Logic Outputs (both OR and 
NOR are brought out to package pins in most cases). 

An example of the use of these two features to 
reduce gate and package count is shown in Figure 34a. 
The connection shown saves four 2-input gates and 
two inverters over non-ECL type logic designs. 
Wire-ORing also permits direct connection of MECL 
gates to busses (MECL System Design Handbook, Ch. 
4). 

Propagation delay is increased approximately 50 
ps per wire-OR gate. The table in Figure 34b lists 
maximum numbers of gates possible for wire-OR 
without materially affecting system performance. 

The use of a single output pulldown resistor is 
recommended per wired-OR, to economize on power 
dissipation. However, the use of two pulldown 
resistors per wired-OR can improve fall times and be 
used for double termination or busses. 

Wire-OR should be done between gates on the 
same board, but the output of a wire-OR 
combination may go off board. Short on-card inter- 
connects are recommended. 

TESTING MECL 10,000 and MECL III 

To obtain results correlating with Motorola circuit 



specifications certain test techniques must be used. A 
schematic of a typical gate test circuit is shown in 
Figure 35. 

A solid ground plane is used in the test set up, and 
capacitors bypass VcCh VCC2/ ar| d VEE P in $ to 
ground. All power leads and signal leads are kept as 
short as possible. 

The sampling 'scope interface runs directly to the 
50-ohm inputs of Channel A and B via 50-ohm 
coaxial cable. Equal-length coaxial cables must be 
used between the test set and the A and B 'scope 
inputs. A 50-ohm coax cable such as RG58/U or 
RG188A/U, is recommended. 

Interconnect fittings should be 50 ohm GR, BNC, 
Sealectro Conhex, or equivalent. 

The pulse generator must be capable of 2.0 ns rise 
and fall times for MECL 10,000 and 1.5 nsfor MECL 
III. In addition, the generator voltage must have an 
offset to give MECL signal swings of ±400 mV about 
a threshold of +0.7 V when VfjC = +2.0 V and Vee = 
-3.2 V. (T A = 25°C.) 

The power supplies are shifted +2.0 V, so that the 
device under test has only one resistor value to load 
into — the precision 50-ohm input impedance of the 
sampling oscilloscope. Use of this technique yields a 
close correlation between Motorola and customer 
testing. The positive supply (Vcc) should be de- 
coupled from the test board by R.F. type 25 juF 
capacitors to ground. The VrjC P' ns are bypassed to 
ground with 0.1 fJ.F, as is the Vee P' n - 



SYSTEM CONSIDERATIONS, A SUMMARY OF RECOMMENDATIONS 





MECL II 


MECL 10,000 


MECL III 


Power Supply Regulation 


10% or better 


10% or better 


10% or better 


On-Card Temperature Gradient 


Less Than 25°C 


Less Than 25°C 


Less Than 25°C 


Maximum Non-Transmission Line 
Length (No Damping Resistor) 


12" 


8" 


1" 


Unused Inputs 


Connect to V^e* 


Leave Open 


Leave Open 


PC Board 


Standard 2-Sided or 
Multilayer 


Standard 2 -Sided or 
Multilayer 


Multilayer 


Special Cooling Requirements 


No 


No 


No 


Bus Connection 
Capability 


Yes 
(Wire-OR) 


Yes 
(Wire-OR) 


Yes 
(Wire-OR) 


MSI/LSI Parts 


Yes 


Yes 


Yes (MSI) 


Maximum Twisted Pair Length 
(Differential Drive) 


Limited by Cable Response 
Only, Usually > 1000* 


Limited by Cable Response 
Only, Usually > 1000' 


Limited by Cable Response 
Only, Usually > 1000' 


The Ground Plane to Occupy 
Percent Area of Card 


> 25% 


> 50% 


>75% 


Wirewrap may be used 


Yes 


Yes 


Not recommended 


Compatible with MECL 10,000 


With proper Interface 




Yes 



*Some devices may not be connected to V^g; see specific data sheet information. 
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PACKAGE OUTLINE DIMENSIONS 



A letter suffix to the MECL logic function part number is used to specify the package style (see drawings below). 
See appropriate selector guide for specific packaging available for a given device type. 



F SUFFIX 
CERAMIC PACKAGE 
CASE 607-04 




DIM 


MILLIMETERS 


INC 


HES 




MAX 


MIN 


MAX 




610 


6.99 


0.240 


0.275 




0 76 


2.03 


0.030 


0 080 




0.25 


0.48 


0.010 


0.019 




008 


015 


0 003 


0.006 




1 27 BSC 


O.OSC 


BSC 




013 


089 


0.005 


0.035 






0.38 




0.015 




6.35 




0.250 






I860 




0.740 






0.25 




0.010 




H 




Q38 




0015 


S 


7.62 




0.300 





LSUFFIX 
CERAMIC PACKAGE 
CASE 620 
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DIM 


MIL LIN 


ETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


19.05 


19.81 


0.750 


0.780 


B 


6.22 


6.98 


0.245 


0.275 


C 


4.06 


5.08 


0.160 


0.200 


0 


0.38 


0.51 


0.015 


0.020 


F 


1.40 


1.65 


0.055 


0.065 


6 


2.54 


BSC 


0.1LX 


BSC 


H 


0.51 


1.14 


1 020 


0.045 


J 


0.20 


0.30 


0.008 


0.012 


K 


3.18 


4.06 


0.125 


a 160 


L 


7.37 


7.87 


0.290 


0.310 


M 




15» 




15° 


N 


0.51 


1.02 


0.020 


0.040 



SEATING ^mL- - 
" PLANE 



NOTES: 

1 LEADS WITHIN 0.13 mm (0.005) RADIUS 
OF TRUE POSITION AT SEATING PLANE 

2 AT MAXIMUM MATERIAL CONDITION' 
PKG. INDEX: NOTCH IN LEAD 
NOTCH IN CERAMIC OR INK DOT' 

3 DIM "L" TO CENTER OF LEADS 
WHEN FORMED PARALLEL' 



L SUFFIX 
CERAMIC PACKAGE 
CASE 623 



LSUFFIX 
CERAMIC PACKAGE 
CASE 632-02 
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r SEATINB PLANE 



nJ TwU * 



J. 



DIM 
A 


LLIIUlAIiiy3BMEHISM 

■7Tr»TTT»M, , .li:BBn3J 


31.24 


32.26 


1.230 


1.270 


B 


12.70 


13.72 


O.&OO 


0.540 


C 


4.06 


5Q9 


0.180 


0.200 


0 


0.41 


051 


0.016 


0020 


F 


1.27 


1.52 


0.050 




G 


2.64 


BSC 


0.101 




J 


0.20 


0.30 


0.008 




K 


3.1ft 


4.06 


■B.121 




L 


15.2 


♦ BSC 


0.601 


I BSC 


M 


5* 


15* 


S° 


15* 


N 


Oil 


0.76 




DOM 




HU" ^Gh- SEATING L K 
PLANE 



NOTES: 

1.0IM "L" TO CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 

2. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL C0N0ITI0N. 
(WHEN FORMEO PARALLEL) 



DIM 


MILLIItl 


ETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


16.8 


19.9 


0.660 


0.785 


B 


5.59 


7.11 


0.220 


0.280 


C 




5.08 




0.200 


D 


0.381 


0.584 


0.015 


0.023 


F 


0.77 


1.77 


0.030 


0.070 


G 


2.54 BSC 


0.101 


J BSC 


J 


0.203 


0.381 


0.008 


0.015 


K 


2.54 




0.100 




L 


7.62 BSC 


0.30( 


BSC 


M 




15° 




15° 


N 


0.51 


0.76 


0.020 


0.030 


P 




8.25 




0.325 



N0TE: DIMENSION "L" TO CENTER OF 

LEADS WHEN FORMED PARALLEL. 
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PSUFFIX 
PLASTIC PACKAGE 
CASE 646 




D'M MIN I MAX 



NOTES 

1 LEAOS WITHIN 0 13 mm 
(B OOS) RADIUS Of TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL C0N0ITI0N 

2 OIMENSION "L " TO 
' CINTER OF LtAOS 

WHEN rORMEO 
PARALLEL 



P SUFFIX 
PLASTIC PACKAGE 
CASE 649 




P SUFFIX 
PLASTIC PACKAGE 
CASE 648 



F SUFFIX 
CERAMIC PACKAGE 
CASE 650 





MIIMMETIKS 


INCHES 






MIN 


MAX 


A 


20.70 


21 34 


0.815 


0840 


B 


610 


6.60 


0.240 


0.260 


C 
D 
F 

G 


406 


4 57 i 


0 160 


0 181 


, 6.38 

1 02 
2.5 


0.51 
1 52 
BSC 


0.015 
0 040 J 
0 10C 


0020 
|_0 060 
BSC 


H 


1.32 


1.83 


0 052 


0.072 


J 


0 20 


0 30 


0.008 


0.012 


K 


292 


343 


0 115 


0.135 




7.37 


7.B7 


0.290 


0.310 


M 




10° 




I0» 


N 


Oil 


1.02 


0.02p 


Q040 


P 


0.13 


038 


0.005 


PQis 


o 


0 51 


0.76 


0.020 


0.030 



NOTES 

I DIM "L TO CENTER OF LEAOS 
WHEN F0RME0 PARALLEL 




NOTES 

1 . LE AO NO I lOENTIflEO 8* TAB 

ON LEAD OR OOT ON COVER 

2 LEAOS WITHIN 0 I3<""».0 005- 
TOTAl OF TRUE POSlTlOM AT 
MAXIMUM MATERIAL CONDITION 




DIM 


MILLIMETERS 


INC 


HES 


MIN 


MAX 


MIN 


MAX 




9 40 


10.16 


0 370 


0 400 


B 


622 


660 


0 245 


0 260 


C 


1 52 


2.03 


0.060 


O.OflO 


O 


038 


048 


0 01S 


0019 


F 


0 08 


0 IS 


0.003 


0 006 


G 


1 27 


BSC 


005 


OBSC 


H 


064 


089 


0.025 


0035 


K 


6 35 


940 


0 250 


0.370 


L 


18.92 




0.745 




N 




051 




6 m 


R 




038 




0.015 



L SUFFIX 
CERAMIC PACKAGE 
CASE 690-05 




Mil 

,[dir D — Li- 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


18.80 


19.23 


0.740 


0.757 


C 


2.79 


3.81 


0.110 


0.150 


D 


0.41 


0.51 


0.016 


0.020 


F 


1.14 


1.52 


0.045 


0.060 


G 


2.54 BSC 


0.1 0( 


i BSC 


H 


0.33 


0.89 


0.013 


0.035 


J 


0.20 


0.30 


0.008 


0.012 


K 


3.56 


4.06 


0.140 


0.160 


L 


762 


BSC 


0.30C 


BSC 


M 




10° 




10° 


N 


0.76 


1.14 


0.030 


0.045 



SEATING PLANE 



NOTES: 

1 . LEAOS WITHI N 0.13 mm (0.005) RAOI US 
OF TRUE POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL CONDITION. 
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SECTION V-MECL LITERATURE 



Application Note Abstracts 

AN^417A 
"IC Crystal Controlled Oscillators" 

Crystal controlled square wave oscillators can be used 
as clock drivers, harmonic sources for frequency 
markers, in frequency synthesizers, frequency com- 
parators, etc. It is difficult to obtain high frequency 
square waves due to the long propagation delays of 
most integrated circuits. MECL 10,000 circuits with 2 
ns propagation delays eliminate this problem. This 
note describes square wave oscillator circuits with 
crystal control that are capable of output frequencies, 
inverted and non-inverted, up to 200 MHz. 

AN-418 

"High Speed Monostable Multivibrators 
Design with MECL Integrated Circuits" 

This note describes two configurations of monostable 
multivibrators using the MC1023 clock driver and a 
delay element. Operating frequencies in excess of 70 
MHz and pulse widths of 4 nanoseconds are possible. 
Methods of obtaining the predetermined delay are 
also discussed. 

AN-487 

"A High-Speed Ripple-Through 
Arithmetic Processor" 

A simple, systematic building block approach for 
designing a high-speed, ripple-through arithmetic 
processor is described. Using only gates and full 
adders, ultra-high speed multiplication, division, 
square root extraction, addition, and subtraction may 
be performed. Several variations of an arithmetic 
processor design are detailed and comparisons of 
speed and package count using the MECL and MDTL 
logic in 14-pin, 16-pin, 24-pin, 32-pin, and 64-pin 
packages are given. 

AN-488 
"High-Speed Addition 
Using Lookahead Carry Techniques" 

The use of the lookahead carry principle to increase 
the operating speed of adder systems is described. 
Several adders of different sizes using variations of 
lookahead carry are developed and the logical 
implementation of these using the MTTL III and 
MECL II logic families is given. 

AN-496-A 
"Error Detection and Correction 
Using Exclusive-OR Gates and Parity Trees" 

The availability of Exclusive-OR gates and parity 
trees allows digital system designers to use error 
detection and correction codes to improve their 
system reliability and maintainability without the 
major cost penalty that has existed in the past. Use of 



(Application notes are available from Motorola Inc. 
at P.O. Box 20924, Phoenix, Arizona 85036) 

Exclusive-OR gates and parity trees available in the 
MRTL, MTTL, MDTL, and MECL families to design 
simple parity and single error Hamming parity detec- 
tion and correction circuits is discussed. 

AN-504 

"The MC1600 Series MECL III Gates" 

This application note explains the basic operation of 
the various gates available in the MECL III logic 
family. Typical operating characteristics are included 
as an aid to the designer of high-speed logic along 
with recommended layout, breadboarding, and test- 
ing procedures. This note will also provide the 
designer with some insight into the overall capabilities 
of this logic line as they apply to this application. 

AN-532-A 
"MTTL and MECL 
Avionics Digital Frequency Synthesizer" 

This application note discusses several approaches 
that illustrate applications of complex digital inte- 
grated circuits directed toward avionics frequency 
synthesizers. The techniques presented point out the 
simplicity with which both MTTL and MECL digital 
integrated circuits can be used to produce frequency 
synthesis for avionic communications. 

AN-534 

"Commutating Filter Techniques" 

This note describes the design and construction of 
commutating (digital) filters using Motorola MECL II, 
MTTL III and MC7400 digital integrated circuits. A 
short section on commuting filter theory is included 
along with examples of filters and their responses. 

AN-536 
"Micro-T Packaged Transistors 
for High Speed Logic Systems" 
Integrated circuits have become the first thought of 
most designers faced with a digital problem. For 
specialized needs such as extremely high speed, high 
speed with minimum power dissipation, or unusual 
logic functions, however, discrete transistors in the 
ultra-small Micro-T package may prove advantageous. 

AN-553 
"A New Generation of 
Integrated Avionic Synthesizers" 

The need to generate signals of a multitude of 
different frequencies for avionic systems has resulted 
in complex solutions in the past. With the introduc- 
tion of certain standard product integrated circuits, 
frequency synthesis using digital phase locked loop 
techniques presents a more practical solution. Several 
different types of servo phase locked loop systems are 
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APPLICATION NOTE ABSTRACTS(continued) 



(Application notes are available from Motorola Inc. 
at P.O. Box 20924, Phoenix, Arizona 85036) 



discussed and a practical design example is given. 
Results of design examples are presented along with 
possible applications. 

AN-556 
"Interconnection Techniques 
for Motorola's MECL 10,000 Series ECL" 

This application note describes some of the charac- 
teristics of high speed digital signal lines and gives 
wiring rules for MECL 10,000 emitter coupled logic. 
The note includes discussions of printed circuit board 
interconnects, board-to-board interconnects, and 
wirewrapping techniques. 

AN-565 
"Using Shift Registers 
as Pulse Delay Networks" 

This note discusses a high-speed clocked shift register 
using MECL 10,000 flip-flops and employed as a 
digitial incremental delay. The register may be 
clocked with a frequency division counter to accom- 
plish delay with increments as small as 7.5 ns. The 
circuit, as developed, may be used for timing basic 
computer decisions or as an adjustable digital delay 
fine for pulses. 

AN-566 

"High Speed Binary Multiplication 
Using the MC10181" 

With a MECL 4-bit arithmetic unit you can reduce 
both package count and interconnections in a ripple 
multiplier and achieve very fast multiply times. 

AN-567 

"MECL Positive and Negative Logic" 

Either positive or negative logic assignments may 
prove convenient to the MECL system designer. This 
note describes the equivalences between the two 
approaches and providing guides for converting 
between them. 

AN-579 
"Testing MECL 10,000 
Integrated Logic Circuits" 

Circuit testing techniques become increasingly im- 
portant as circuit speeds approach and exceed the 2 
ns range. With MECL 10,000 and MECL III circuits it 
is possible to exploit their 50-ohm output drive 
capability to obtain highly accurate test data. This 
application note describes techniques for testing 
MECL 10,000 circuits for laboratory evaluation, and 
discusses key parameters which should be measured 
during incoming inspection rapid testing. 



AN 581 
"An MSI 500 MHz Frequency 
Counter Using MECL & MTTL" 
The design of an MSI 8-digit LED readout 500 MHz 
counter using MECL III, MECL 10,000 and TTL is 
discussed. Described are two prescalers using MECL, 
along with the designs for two input amplifiers. A 
unique time-base controller is also shown for 
providing a multiphase clock to the counter. 

AN-583 
"A MECL 10,000 Main Frame 
Memory System Employing Dynamic 
MMOS RAMS" 

This application note describes the construction of a 
dynamic MOS random access memory system that 
employs MECL 10,000 for the memory control logic. 
Considered in detail are the memory organization, 
layout rules, interfacing, and generation of the 
needed control signals. 

AN-584 

"Programmable Counters Using the 
MC10136 and MC10137 MECL 10,000 
Universal Counters" 

This application note describes operation of two 
MECL 10,000 Universal counters, and their use in 
high speed programmable counters. Circuit diagrams 
and waveform traces are included. 

AN-592 

"AC Noise Immunity of MECL 10,000 
Integrated Circuits" 

This application note discusses ac noise immunity as 
it relates to MECL systems. Test circuits for measuring 
ac noise immunity are shown, and results to be 
expected for typical MECL 10,000 circuits are 
presented. 

AN-700 

"Simulate MECL System Interconnections 
With A Computer Program 

Circuit interconnections are an important part of 
system design when using high speed logic circuits. 
The design of interconnecting paths affects both sys- 
tem speed and system accuracy. This application note 
describes the use of a computer program to simulate 
interconnections for high speed digital systems. 

AN-701 

Understanding MECL 10,000 DC and AC 
Data Sheet Specifications" 

The dc and ac specifications for emitter-coupled logic 
are somewhat different than those for saturated logic. 
This application note describes the specifications 
found on a MECL 10,000 data sheet and provides 
information for understanding these specifications for 
persons unfamiliar with emitter-coupled logic. 
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APPLICATION NOTE ABSTRACTS (continued) 



(Application notes are available from Motorola 
at P.O. Box 20924, Phoenix, Arizona 85036) 



AN-709 

"MECL 10,000 Arithmetic Elements 
MC10179, MC10180, MC10181" 

The MECL 10,000 arithmetic functions include a 
4-bit arithmetic unit, a dual adder/subtractor, and a 
lookahead carry block. This application note describes 
the devices and shows their operation in large system 
configurations. 

AN-720 

"Interfacing With MECL 10,000" 

This article describes some of the MECL circuits used 
to interface with signals not meeting MECL input or 
output requirements. The characteristics of these cir- 
cuits such as; input impedance, output drive, gain, 
and bandwidth allow the system designer to use these 
parts to optimize his system. MECL interface circuits 
overcome a problem area of many system designs, 
which is the efficient coupling on non-compati- 
ble signals. 



AN-726 
"Bussing With MECL 10,000 
Integrated Circuits" 

High speed data bus lines are an important part of 
modern computer systems. Features of the MECL 
10,000 family allow construction of data busses in a 
transmission line environment. This application note 
describes some of the guidelines to consider when 
designing high speed bus lines and shows how the 
MC10123can be used for maximum bus performance. 
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Contents of the MECL SYSTEM DESIGN 
HANDBOOK (206 pages): 



CHAPTER 1 - MECL Families 

The Basic MECL Gate 
Noise Margin 
MECL Circuit Types 
MECL Flip-Flops 
Operation of Flip-Flop 
MECL Family Comparison 

CHAPTER 2 - Using MECL 
MECL II Design Rules 

A. Logic Design Considerations 

B. System Layout Considerations 

C. Circuit Board Layout Techniques 

D. Backplane Wiring 

E. System Considerations 
MECL 10,000 Design Rules 

A. General Considerations 

B. Printed Circuit Card Layout Techniques 

C. Power Supply Bypassing on Circuit Cards 

D. Backplane and Loading Considerations 

E. System Distribution and Grounding 

F. Loading Rules for MECL 10,000 
MECL III Design Rules 

A. Circuit Card Layout 

B. Transmission Line (Microstrip Line) 

C. On-Card Clock Distribution via Transmission 

Lines 

D. Off -Card Clock Distribution 

E. Testing MECL III 

CHAPTER 3 - Printed Circuit Board Connections 

Transmission Line Geometries 
Basic Transmission Line Operation 
Unterminated Lines 

Series Damped and Series Terminated Lines 
Parallel Terminated Lines 
Transmission Line Comparison 
Wirewrapped Cards 

CHAPTER 4 — System Interconnections 

Connectors 
Coaxial Cable 

Differential Twisted Pair Lines and Receivers 
Ribbon Cable 

Schottky Diode Termination 
Parallel Wire Cables 

Twisted Pair Cable, Driven Single-Ended 

CHAPTER 5 - Power Distribution 

System Power Calculations 

Power Supply Considerations 

System Power Distribution 

Backplane Power Distribution 

On-Card Power Distribution 

Vjj Termination Voltage Distribution 



CHAPTER 6 - Thermal Considerations 

MECL Integrated Circuit Heat Transfer 
MECL DC Thermal Characteristics 
Heat Dissipation Techniques 
Mounting Techniques 

CHAPTER 7 — Transmission Line Theory 

Transmission Line Design Information, With 
Examples 

Signal Propagation Delay for Microstrip and Strip 
Lines With Distributed or Lumped Loads 

Microstrip Transmission Line Techniques, 
Evaluated Using TDR Measurements, with 
Examples 

The Effect of Loading on a Parallel-Terminated 
Transmission Line, With Examples 

Analysis: Series Terminated Lines Compared to 
Parallel Terminated Lines, With Example 

Analysis of Series Damping Terminations 

Bibliography 

CHAPTER 8 - MECL Applications 

Counters 
Shift Registers 
Adders 

Code Converters 

Memories 

Oscillators 

One-Shot Multivibrators 
Linear Applications 
Translators 

CHAPTER 9 - AC Noise Immunity 

Introduction 
Test Circuits 
Test Conditions 
Test Results 
Conclusions 

CHAPTER 10 - MECL 10,000 For Military 
Applications 

Fanout 

Termination and Interconnect Techniques 
Power 

Noise Margin 
AC Performance 

APPENDIX I - MECL Hardware and Components 



Motorola's MECL System Design Handbook may be 
purchased for $2.50 per copy. Copies may be obtained 
by sending check or money order payable to Motorola 
Inc., at P. O. Box 20924, Phoenix, Arizona 85036. 
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GfldGIL DO INTEGRATED CIRCUITS 

MC1000 Series (0 to +75°C) 
MC1200 Series (-55 to +125°C) 



The MECL II series of monolithic integrated logic circuits presents the system 
design engineer with an integrated circuit family designed to permit system imple- 
mentation with the fewest possible number of individual units. This approach offers 
cost savings, reduced power supply requirements, smaller physical size and high 
reliability. 

MECL II circuits feature the fastest propagation delay times with commensurate 
rise and fall times of any family of integrated circuits. This feature plus the constant 
current feature of MECL imposes fewer restrictions on design, layout and system 
fabrication than any other high-speed family. 



FEATURES 

• Propagation typically 4 ns 

per logic decision 

• Excellent noise immunity 

characteristics 

• Simultaneous OR/NOR 

outputs 

• High fan-in and fan-out 

capabilities 

• Internally temperature 

compensated 



F SUFFIX 
CERAMIC PACKAGE 
CASE 607 



^0, 



U J CERAMIC PACKAGE I » U 

CASE 632 

L SUFFIX TO-116 P SUFFIX 

CERAMIC PACKAGE PLASTIC PACKAGE 
CASE 620 CASE 646 




F SUFFIX 



SUFFIX <S ^81^^^ CERAMIC PACKAGE 

PLASTIC PACKAGE CASE 650 

CASE 648 



FUNCTIONS AND CHARACTERISTICS (V CC = 0. Vee = -5-2 V, T A = 25°C) 



Function 


Type ® 


Loading 
Factor 
Each 
Output 


Propa- 
gation 
Delay 
nstyp 


Power 
Dissipation 
mW 
typ/pkg 


Case 


-55 to+125°C 


0 to +75°C 


Single 6-lnput Gate, 3 OR Outputs w/Pulldowns 
3 NOR Outputs w/Pulldowns 


MC1201F,L 


MC1001P 


25 


4.0 


115 


607,632,646 


Dual 4- Input Gate, 2 OR Outputs w/Pulldowns 
2 NOR Outputs w/Pulldowns 


MC1204F.L 


MC1004P 


25 


4.0 


95 


607,632,646 


Dual 4- Input Gate, 2 OR Outputs w/o Pulldowns 
2 NOR Outputs w/o Pulldowns 


MC1206F,L 


MC1006P 


25 


4.0 


45 


607,632,646 


Triple 3-lnput Gate, 3 NOR Outputs w/Pulldowns 


MC1207F.L 


MC1007P 


25 


4.0 


110 


607,632,646 


Quad 2-lnput Gate, 4 NOR Outputs w/Pulldowns 


MC1210F.L 


MC1010P 


25 


4.5 


115 


607,632,646 


Quad 2-lnput Gate, 2 NOR Outputs w/Pulldowns 
2 NOR Outputs w/o Pulldowns 


MC1211F.L 


MC1011P 


25 


4.5 


95 


607,632,646 



(j) Type numbers with F suffix use Case 607 or 650, Type numbers with L suffix use Case 632 or 620 as indicated. 
Type numbers with P suffix use Case 646 or 648 as indicated. 
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Gfflggl DO LOGIC DIAGRAMS 



FUNCTIONS AND CHARACTERISTICS ( V cc = 0, v EE « -5 2 V, T A = 25°CI 



Function 


Type© 


Loading 
Factor 
Each 

Output 


Propa- 
gation 
Delay 
ns typ 


Power 
Dissipation 
mW 
typ/pkg 


Case 


-55 to + 125°C 


0 to + 75°C 


Qudd 2-lnput Gate 4 NOR Outputs w/o Pulldowns 


MC1212F,L 


MC1012P 




45 




607 632 646 


AC Coupled J-K Flip-Flop (85 MHz typ) 


MC1213F.L 


MC1013P 


25 


60 





607, 632 646 


Dual R-S Flip-Flop (Positive Clock ) 


MC1214F.L 


MC1014P 




60 


T*o 


607, 632 646 


Duel R-S Flip-Flop (Negative Clock) 


MC1215F.L 


MC1015P 


25 


"to 


Tao 


607, 632 646 


Dual R-S Flip-Flop (Single Rail) 


MC1216F.L 


MC1016P 


25 


6.0 


140 


607. 632, 646 


Level Translator (Saturated Logic to MECL) 


MC1217F.L 


MC1017P 


25 (MECL) 






607, 632, 646 


Level Translator (MECL to Saturated Logic) 


MC1218F.L 


MC1018P 


7 (dti_) 


1 9 


~T 


607, 632, 646 


Full Adder 


MC1219F.L 


MC1019P 


25 


3.0 to 8.0* ' 


145 


607, 632, 646 


Quad Line Receiver 


MC1220F,L 


MC1020P 


25 


4.0 


1 15 


607, 632, 646 


Full Subtractor 


IVIL. 1 lr,L 


ML1 1 r 


25 


4.0 to 1 1 • • 


145 


607, 632, 646 


Type D Flip-Flop 


rvi i £. r , 1_ 


KAf* 1 HOOD 


25 


8.0 


110 


607, 632, 646 


Dual 4-lnput OR/NOR Clock Driver 


MC1223F.L 


MC1023P 


25 


2.0 


250 


607, 632, 646 


Dual 2-lnput Expandable Gate 


MC1 224L 


MC1024P 


25 


4.0 


95 


632, 646 


Dual 4 and 5-lnput Expander 


MC1225F.L 


MC1025P 


- 


- 


. - 


607, 632, 646 


Dual 3-4-lnput Transmission Line and Clock Driver* 


ML 1 2.Jtor , L 


MC 1 026P 


25 


2.0 


140 


607, 632, 646 


AC Coupled J-K Flip-Flop (120 MHz typ) 


MC1227F.L 


MC1027P 


25 


4.0 


250 


607, 632, 646 


Dual 4-Channel Data Selector • 


MC1228F.L 


MC1028P 


25 


5.0 


170 


620, 648, 650 


Quad Exclusive OR Gate 


MC1230F.L 


MC1030P 


25 


5.0 


130 


607, 632, 646 


Quad Exclusive NOR Gate 


MC1231F.L 


MC1031P 


25 


5.0 


130 


607, 632, 646 


100-MHz AC Coupled Dual J K Flip Flop ♦ 


MC1232F,L 


MC1032P 


25 


4.5 


180 


620, 648, 650 


Dual R-S Flip-Flop (Single Rail, Negative Clock) 


MC1233F.L 


MC1033P 


25 


6.0 


140 


607, 632,. 646 


Type D Flip-Flop • 


MC1234F.L 


MC1034P 


25 


4.0 


185 


607, 632, 646 


Triple Line Receiver 


MC1235F.L 


MC1035P 


25 


5.0 


140 


607, 632, 646 


16-Bit Coincident Memory • 


MC1236F.L 


MC1036P 


5 


17 


250 


607, 632, 646 


16-Bit Coincident Memory w/o Pulldowns • 


MC1237F.L 


MC1037P 


5 


17 


250 


607, 632, 646 


Quad Level Translator (MECL to Saturated Logic) 


MC1239F.L 


MC1039P 


7 (DTL) 


12 


200 


620, 648, 650 


Quad Latch 


MC1240F.L 


MC1040P 


25 


8.0 


250 


607, 632, 646 


Decoder - Display Driver • 


MC1245F,L 


MC1045P 






178 


620, 648, 650 


Quad 2-lnput AND Gates 


MC1247F.L 


MC1047P 


25 


5.0 


130 


607, 632, 646 


Quad 2-lnput NAND Gates 


MC1248F.L 


MC1048P 


25 


5.0 


130 


607, 632, 646 


Dual Full Adder • 


MC1259F.L 


MC1059P 


25 


9.0 


375 


620, 648, 650 


Quad 2-lnput NOR Gate 


MC1262F,L 


MC1062P 


25 


2.0 


320 


620, 648, 650 


Quad 2-lnput NOR Gate 


MC1263L 


MC1063P 


25 


2.0 


320 


632, 646 


Triple Line Receiver * 


MC1266F.L 


MC1066P 


25 


2.0 


350 


607, 632, 646 


Quad MTTL to MECL Translator With Strobe 


MC1267F.L 


MC1067P 


1 


5.0 


300 


620, 648, 650 


Quad MECL to MTTL Translator • 
With Totem-Pole Outputs 


MC1268F.L 


MC1068P 


10 (MTTL) 


5.0 


340 


620, 648, 650 


Quad Latch 


MC1270F.L 


MC1070P 


25 


8.0 


200 


607, 632, 646 



0 Type numbers with F suffix use Case 607 or 650, Type numbers with L suffix use Case 632 or 620 as indicated. 
Type numbers with P suffix use Case 64 6 or 648 as indicated. 
tNot recommended for new designs 
'Noise Margin = 150 mV 
• 'Propagation delay time is dependent on data path, see data sheet for details. 
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INTEGRATED CIRCUITS 



EOEGt 



MC1600 Series (-30°C to +85°C) 



The requirement for digital systems with ever higher 
performance has increased the need for high-speed inte- 
grated circuits. The industry has recognized that the only 
economical way to obtain high operating system speed is 
through the use of emitter-coupled logic. Motorola offers 
a state-of-the-art, emitter-coupled logic family with sub- 
nanosecond propagation delays - MECL III. 

GENERAL FEATURES 

• Gate Switching Speeds of 1 .0 ns typical 

• Capability of Driving Terminated Lines with Impedance as Low as 50 Ohms 

• Flip- Flop Toggle Rate Greater Than 500 MHz 

• Operation with Unused Inputs Left Open 

• Multilayer Metalization for economy 

• New Packages with Improved Electrical and Thermal Characteristics 

• Compatibility with MECL 10,000 Series 

• Counting Speeds to above 1 GHz 



MECL III circuit design is similar to that used in the 
popular MECL 10,000 family. In the MECL III line, as 
well as MECL 10,000, advanced processing techniques are 
employed and the capability for driving low-impedance 
terminated lines is provided. MECL III is recommended 
for new designs. 



P SUFFIX 

PLASTIC PACKAGE 
CASE 646 



L SUFFIX 

CERAMIC PACKAGE 
CASE 632 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



PSUFFIX 

PLASTIC PACKAGE 
CASE 648 



F SUFFIX 
CERAMIC PACKAGE 
CASE 607 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



FUNCTIONS AND CHARACTERISTICS (V cc = 0, V EE = -5.2 V, T A = 25°C unless otherwise noted.) 



Function 


Type® 
-30° to +85°C 


Loading Factor # 
Each Output 


Propagation Delay 
50-ohm Load 
nstyp 


Power Dissipation 
(No Load) 

mW 
typ/pkg 


Case 


Voltage Controlled Oscillator 


MC1648 




•225 MHz typ 


150 


607,632,646 


Dual A/D Comparator 


MC1650 


70 


3.5 


275 


620,650 


Dual A/D Comparator 


MC1651 


70 


3.0 


275 


620,650 


Binary Counter 


MC1654 


70 


•325 MHz typ 


750 L±J 


620 


Voltage-Controlled Multivibrator 


MC1658 


70 


•150 MHz typ 


125 


620,648,650 


Dual 4- Input OR /NOR Gate 


MC1660 


70 


1.1 


120 


620,650 


Quad 2-lnput NOR Gate 


MC1662 


70 


1.1 


240 


620,650 


Quad 2-lnput OR Gate 


MC1664 


70 


1.1 


240 


620,650 


Dual Clocked R-S Flip-Flop 


MCI 666 


70 


1.8 


220 


620,650 


Dual Clocked Latch 


MC1668 


70 


1.8 


220 


620,650 


Master-Slave Type D Flip-Flop 


MC1670 


70 


•350 MHz typ 


220 


620,650 


Triple 2-lnput Exclusive OR Gate 


MC1672 


70 


1.3 


220 


620,650 


Triple 2-lnput Exclusive NOR Gate 


MC1674 


70 


1.3 


220 


620,650 


Bi-Quinary Counter 


MC1678 


70 


•350 MHz typ 


750 / / / 


620 


Dual 4-5-1 nput OR /NOR Gate 


MC1688 


70 


0.8 


125 


650 


UHF Prescaler Type D Flip-Flop 


MC1690 


70 


•500MHzmin 


200 


620,650 


Quad Line Receiver 


MC1692 


70 


1.1 


220 


620,650 


4-Bit Shift Register 


MC1694 


70 


•325 MHz typ 


750 L±J 


620 


1 GHz Divide-By -Ten Counter 


MC1696 




•1 GHz min 


650 


650 



(T) L suffix denotes Dual In-Line Ceramic Package, F suffix denotes Ceramic Flat Package, P suffix denotes Dual In-Line Plastic Package, 
(i.e., MC1600L = Ceramic Dual In-Line Package, MC1600F = Ceramic Flat Package, MC1600P = Plastic Dual In-Line Package). 

UU Requires Heat Sink - IERC-LIC-214A2WCB or equivalent. 

•Toggle Frequency 

#DC Loading Factors are based on: 

1 . Full load output current, II = -25 mAdc max 

2. Maximum input current, lj n = 350 MAdc 
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fflfldGO, ODD 



LOGIC DIAGRAMS 



Numbers at ends of terminals denote pin numbers for L package (Case 620 unless noted 
as Case 632) and P packagB (Case 646 unlets noted as Case 648). 

Numbers in parenthesis denote pin numbers for F package (Case 650 unless noted as Case 607). 



CASE 


v C c 


V E E 


Pin No. 


Pin No. 


650 


4,5 


12 


620 


1, 16 


8 



See individual drawing 
for devices with other Cases. 



r- GATES- 



MC1660 
Dual 4-lnput OR/NOR Gate 



(8) 


4 




(9) 


5 




(10) 


6 




(11) 


7 




(14) 


10 




(15) 


11 




(16) 


12 




(1) 


13 






tpd 



X = A+B+C+D 
Y = A+B + C+D 



= 0.9 ns typ (510-ohm load) 

1.1 ns typ (50 ohm load) 
= 120 mW typ/pkg (no load) 



MC1662 
Quad 2-lnput NOR Gate 




t pd = 0.9 ns typ (510-ohm load) 

1 .1 ns typ (50-ohm load) 
P D = 240 mW typ/pkg (no load) 



MCI 664 
Quad 2-lnput OR Gate 




t pd = 0.9 ns typ (510-ohm load) 

1 .1 ns typ (50-ohm load) 
P D = 240 mW typ/pkg (no load) 



MC1672 
Triple 2-lnput Exclusive OR Gate 



MC1674 

Triple 2-lnput Exclusive NOR Gate 



MC1688 
Dual 4-5 -Input 
OR/NOR Gate 



(8) 3- 

(9) 5- 
(16) 13- 

(10) 6- 
(14) 11- 

(11) 7- 



35E> 
30- 



3> 




15 (3) 



tpd 



X=A«B+A»I 



= 1.1 ns typ (510-ohm load) 
= 1 .3 ns typ (50-ohm load) 
= 220 mW typ/pkg 



= A • B + A • I 




tpd 



= 1.1 ns typ (510-ohm load) 
: 1.3 ns type (50-ohm load) 



t pd = 0.8 ns typ 

P D = 125 mW typ/pkg (No Load) 



P D = 220 mW typ/pkg 



2-6 



LOGIC DIAGRAMS (continued) 



i-FLIP-FLOPS- 



MC1666 
Dual Clocked R-S Flip-Flop 



(9) 5 - 
(11) 7- 
(8) 4 - 

(16) 12 - 
(14) 9" 
(1) 13 " 



-2 (6) 
-3 (7) 
-15 (3) 
-14 (2) 



t pd = 1.6 ns typ (510-ohm load) 

= 1.8 ns typ (50-ohm load) 
P D = 220 mW typ/pkg (no-load) 



MC1668 
Dual Clocked Latch 



(9) 5- 

(10) 6- 

(11) 7- 
(8) 4- 

(16) 12 - 
(15) 11- 

(14) 9- 
(1) 13- 



D S q 
C R Q 



D S Q 
C R Q 



-15 (3) 
-14 (2) 



t pd = 1.6 ns typ (510-ohm load) 

= 1 .8 ns typ (50-ohm load) 
P D = 220 mW typ/pkg (no-load) 



MCI 670 
Master-Slave Type D Flip-Flop 



(11) 7C1-^ X 
(14) 9 C2-*±_^S 



f Tog = 350 MHz typ 
Pq = 220 mW typ/pkg (no load) 



MC1690 
UHF Prescaler Type D Flip-Flop 



(11) 7 C1 

(14) 9 C2 * J ^ 

(15) 11 D1— ^ *\ 

(16) 12 D2 — * 1 ^ 



f j og = 500 MHz min 
P D = 200 mW typ/pkg (No Load) 
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LOGIC DIAGRAMS (continued) 



l-COUNTERS 



MC1664 
Binary Counter 



SO 3 QO 5 S1 7 Q1 6 S2 9 Q2 1 1 S3 14 Q3 12 

9 9 9 o o oo 



Clock 1 15 
Clock 2 2 



Reset 10 O— 



D 


S 

Q 




Q' 






C1 




C2 


Q 




R 



D Q 
Q' 



D Q 
Q' 



6 

QO 4 



D Q 
Q' 

C Q 



6 

Q3 13 



*Pd = 750 mW typ/pkg 

Operating Frequency = 325 MHz typ 

* Requires special heat sink IERC LIC 214A2WCB or equivalent. 



MC1678 
Bl-Quinary Counter 



SO 14 QO 13 S1 10 Q1 11 S2 3 Q2 4 S3 7 Q3 6 

99 9 9 9 o 99 



Clock 15 O- 



D1 Q 

Q' 



C1 Q 
R 



D1 Q 
D2 Q' 



r— |C2 Q 
R 



D1 


S 

Q 






Q' 






Rt 


C1 




Rt 




C2 


Q 

R 



D1 Q 
D2 Q' 



C2 Q 
R 



6 6 
QO 12 C2 2 



*P D = 750 mW typ 
Toggle Frequency = 350 MHz typ 



* Requires special heat sink IERC LIC 214A2WCB or equivalent. 
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LOGIC DIAGRAMS (continued) 



(-COUNTERS fcontj- 



MC1696 
1-GHz Divide-By-Ten 
Counter 



11 Qqo 



V CC1 
V CC2 = Pin 5 

V EE1 = Pin 13 
V EE2 = Pin 1 2 
Bias Point = Pin 1 • 




f tog = 1.2 GHz typ 

Pq = 650 mW typ/pkg (No Load) 
Output Rise and Fall Times = 1 .0 ns (20% to 80%) 
'This bias point permits capacitive decoupling for 
a c performance enhancement. 



-SHIFT REGISTER- 



MCI 694 
4-Bit Shift Register 



FLIP-FLOP TRUTH TABLE 



INPUTS 


OUTPUT 


D 


c 


R 


s 


Qn 


0 


0 


0 


0 


Qn-1 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


0 


1 


1 




0 


1 


0 


0 


0 


0 


1 


0 


1 


1 


0 


1 


1 


0 


0 


0 


1 


1 


1 




1 


0 


0 


0 


Qn-1 


1 


0 


0 


1 


1 


1 


0 


1 


0 


0 


1 


0 


1 


1 




1 


1 


0 


0 


1 


1 


1 


0 


1 


1 


1 
1 


1 
1 


1 
1 


0 

1 


0 



SO Q0 S1 Q1 S2 Q2 S3 Q3 
2 13 10 12 3 4 6 5 



D1 14 

D2 



J 



Reset 9 o- 



Q 

D Q' 



J 



'Output State 
Undefined 



Total Power Dissipation = 750 mW typ/pkg 
Shift Frequency = 325 MHz typ 
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LOGIC DIAGRAMS (continued) 



i— MULTIVIBRATOR- 



MC1668 
Voltage-Controlled 
Multivibrator 




Cxi (/ C X2 
11 0--IH--0 14 




V C X 20 


Q 


O 6 


Bias Filter 1 2 0— 






Input Filter 1 3 O— 


Q 


O 4 


V C C1 
V CC2 

v E e 


= Pin 1 
= Pin 5 
= Pin 6 




Operating Frequency 


= 150 MHz typ 
= 125 mW typ/pkg 



r-OSCILLATOR 



MCI 648 
Emitter Coupled Oscillator 


c D 

Analog 

Input ll^ 


^> 




n 
i 


9 i 

I I 

L I 

(~T 
, i L 




| MECL 

S— | 0(3) 

| Output 
J 




12 


< 


> 5 










V cc = Pins 1, 14 
V EE = Pins 7 > 8 




Operating Frequency 


= 225 MHz typ 
= 150 mW typ/pkg 
(+5.0 Vdc Supply) 


L, C, C 
Cp is a 


□ are external components, 
varactor diode. 



i-COMPARATOR- 



MC1650 
MC1651 
Dual A/D Comparator 



V 

v 2a 



1a (10) 6-^f>. I 
2a (9) 5-*4^ 



C a (8) 4 
(16) 12 



1b 
^2b 



16) 12-*fis. I 



C b (1) 13- 



tpd = 3.5 ns typ (MC1650) 
3.0 ns typ (MC1651) 
P D = 330 mW typ/pkg (No load) 

V CC = +5 ° V = Pin 7,10 - (11), (14) 
V EE = -5.2 V = Pin 8 (12) 
Gnd = Pin 1, 16 (4) (5) 



r-RECEIVER- 



MC1692 
Quad Line Receiver 



(8) 

(9) 
(11) 
(10) 6 



„4) 10^Jv^ 14 

(15) 11 



(1) 12 
(16) 13 



T pd " 



= 0.9 ns typ (510-ohm load) 
1 .1 ns typ (50-ohm load) 
P D = 220 mW typ/pkg (No load) 
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INTEGRATED CIRCUITS FROM MOTOROLA HOUGH 



MC10,100/10,200 Series (-30 to +85°C) 
MC10,500/10,600 Series (-55 to +125°C) 



MECL 10,000 has an excellent speed-power product, 
has relatively slow rise and fall times, and transmission- 
line drive capability. The combination of versatile logic 
functions and the 2.0 ns propagation delay make MECL 
10,000 a versatile family for data handling and processing 
systems. 



Circuit design with MECL 10,000 is unusually con- 
venient. The differential amplifier input and emitter- 
follower output permit high fanout, the wired-OR option, 
and complementary outputs. MECL III is directly com- 
patible with MECL 10,000, and can be used to extend the 
speed capability of the MECL 10,000 series. 




C PACKAGE 
CASE 623 



P SUFFIX 

PLASTIC PACK 
CASE 649 




STIC PACKAGE 



L SUFFIX 

IAMIC PACKAGE 
CASE 620 




F SUFFIX 

AMIC PACKAGE 
CASE 650 



AL SUFFIX 

CERAMIC PACK 
CASE 690 




F SUFFIX 

CERAMIC PACKAGE 
CASE 652 



FUNCTIONS AND CHARACTERISTICS (V cc = 0, V EE = -5.2 V, T A = 25°C) 



Function 


Type© 


Propagation 
Delay 
ns typ 


Power Dissipation 
mW 
typ/pkg* 


Case 


-30 to +85°C 


-55 to +125°C 


Quad 2-lnput NOR Gate With Strobe 


MC10100 


- 


2.0 


100 


620 


Quad OR/NOR Gate 


MC10101 


MC10501 


2.0 


100 


620,648 650 


Quad 2-lnput NOR Gate 


MC10102 


MC 10502 


2.0 


100 


620,648,650 


Quad 2-lnput OR Gate 


MC10103 




2.0 


100 


620 


Quad 2-lnput AND Gate 


MC10104 


MC10504 


2.7 


140 


620,648,650 


Triple 2-3-2-lnput OR/NOR Gate 


MC10105 


MC 10505 


2.0 


90 


620,648,650 


Triple 4-3-3-lnput NOR Gate 


MC10106 


MC 10506 


2.0 


90 


620,648,650 


Triple 2-lnput Exclusive OR/Exclusive NOR 


MC10107 


MC10507 


2.5 


110 


620,648,650 


Dual 4-5-lnput OR/NOR Gate 


MC10109 


MC10509 


2.0 


60 


620,648,650 


Oual3-lnput 3-Output OR Gate 


MC10110 




2.4 


160 


620,648 


Dual 3-lnput 3-Output NOR Gate 


MC1011 1 




2.4 


160 


620,648 


Quad Exclusive OR Gate 


MC10113 




2.5 


175 


620 


Triple Line Receiver 


MC10114 


MC10514 


2.4 


145 


620,648,650 


Quad Line Receiver 


MC10115 


MC10515 


2.0 


110 


620,648,650 


Triple Line Receiver 


MC101 16 


MC10516 


2.0 


85 


620,648,650 


Dual 2-Wide 2-3-lnput OR-AND/OR-AND- 
INVERT Gate 


MC10117 


MC10517 


2.3 


100 


620,648,650 


Dual 2-Wide 3-lnput OR-AND Gate 


MC101 18 


MC10518 


2.3 


100 


620,648,650 


4-Wlde 4-3-3-3-lnput OR-AND Gate 


MC10119 


MC10519 


2.3 


100 


620,646,650 


4-Wide OR-AND/OR-AN D-l N VERT Gate 


MC10121 


MC10521 


2.3 


100 


620,648,650 


Triple 4-3-3-lnput Bus Driver 


MC10123 




3.0 


310 


620 


Quad MTTL to MECL Translator 


MC10124 


MC10524 


3.5 


380 


620,648,650 


Quad MECL to MTTL Translator 


MC10125 


MC10525 


4.5 


380 


620,648,650 


Dual MECL to MOS Translator 


MC10127 








620 


Bus Driver 


MC10128 




12.0 


700 


620 


Quad Bus Receiver 


MC10129 




10.0 


750 


620 


Dual Latch 


MC10130 


MC 10530 


2.5 


155 


620,648,650 


Dual Type D Master-Slave F lip-Flop 


MC10131 


MC10531 


f = 160 MHz 


235 


620,648,650 


Dual Multiplexer With Latch and Common Reset 


MC10132 




3.0 


225 


620,648 


Quad Latch 


MC10133 


MC10533 


4.0 


310 


620,648,650 


Multiplexer with Latch 


MC10134 




3.0 


225 


620,648 


Dual J-K Master -Slave Flip-Flop 


MC10135 


MC10535 


f = 140 MHz 


280 


620,648,650 


Universal Hexadecimal Counter 


MC10136 


MCI 0536 


f = 150 MHz 


625 


620,650 



^ L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Dual In-Line Plastic Package, F suffix denotes flat package 

(i.e., MC10100L = Ceramic Dual In-Line Package, MC10100P = Plastic Dual In-Line Package and MC10500F = Ceramic Flat Package.) 

'External Load Power not included. 
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10.000 LOGIC DIAGRAMS 



Numbers in parenthesis denote pin numbers for F package (Case 650). 



FUNCTIONS AND CHARACTERISTICS (continued) 



Function 


Type® 


Propagation 
Delay 
ns typ 


Power Dissipation 
mW 
typ/pkg* 


Case 


-30 to +85°C 


-55to+125°C 


Universal Decade Counter 


MC10137 


MC 10537 


f = 150 MHz 


625 


620,650 


Bi-Quinary Counter 


MC10138 


_ 


f = 150 MHz 


370 


620 


64-Bit Random Access Memory (90 ft) 


MCM10140 


_ 


Access " 15 (max) 


420 


620,690 


Four-Bit Universal Shift Register 


MC10141 


MC10541 


f = 200 MHz 


425 


620.648,650 


64-Bit Random Access Memory (50 ft) 


MCM10142 


- 


Access = 10 (max) 


420 


620 


8x2 Multiport Register File (RAM) 


MCM10143 


_ 


Access = 10 


610 


623 


256-Bit Random Access Memory 


MCM10144 


- 


Access = 3 0 (max) 


420 


620,690 


64-Bit Register File (RAM) 


MCM10145 


- 


Access = 10 


625 


620 


128-Bit Random Access Memory 


MCM10147 


- 


Access = 12 (max) 


420 


620 


64-Bit Random Access Memory (50 ft) 


MCM10148 


- 


Access = 15 (max) 


420 


620 


1024-Bit Programmable Read Only Memory 


MCM10150 


- 


Access = 20 


— 


690 


Quad Latch 


MC10153 


- 


4.0 


310 


620 


12-Bit Parity Generator-Checker 


MC10160 


MC 10560 


5.0 


320 


620,648,650 


Binary to 1-8 Decoder (Low) 


MC10161 


MC10561 


4.0 


315 


620,648,650 


Binary to 1-8 Decoder (High) 


MC10162 


MC 10562 


4.0 


315 


620,648,650 


Error Detection-Correction Circuit 


MC10163 


- 


5.0 


520 


620 


8-Line Multiplexer 


MC10164 


MC 10564 


3.0 


310 


620,648,650 


8-lnput Priority Encoder 


MC10165 


- 


7.0 


545 


620,648 


5- Bit Magnitude Comparator 


MC10166 


- 


6.0 


440 


620 


Quad Latch 


MC10168 


- 


3.0 


310 


620 


Dual Binary To 1-4 Decoder (Low) 


MC10171 


MC10571 


4.0 


325 


620,648,650 


Dual Binary To 1-4 Decoder (High) 


MC10172 


MC10572 


4.0 


325 


620,648,650 


Quad 2-lnput Multiplexer/Latch 


MC10173 


_ 


2.5 


275 


620,648 


Dual 4 To 1 Multiplexer 


MC10174 


MC 10574 


3.5 


305 


620,650 


Quint Latch 


MC10175 


MC 10575 


2.5 


400 


620 


Hex "D" Master-Slave Flip-Flop 


MC10176 


_ 


f = 250 MHz 


460 


620 


Triple MECL to NMOS Translator 


MC10177 


- 


- 


1.0 W 


620 


Binary Counter 


MC10178 




f = 150 MHz 


370 


620 


Look-Ahead Carry Block 


MC10179 


MC 10579 


3.0 (Cn,P) 4.0 (G) 


300 


620,648,650 


Dual High Speed Adder/Subtractor 


MC10180 


MC 10580 


4.5 


360 


620,648,650 


4-Bit Arithmetic Logic Unit/Function Generator 


MC10181 


MC 10581 


See Logic Diag. 


600 


623,649,652 


2-Bit Arithmetic Logic Unit/Function Generator 


MC10182 




See Logic Diag. 


575 


620 


Error Detection-Correction Circuit 


MC10193 




7.5 


520 


620 


Hex Inverter/Buffer 


MC10195 




2.0 


200 


620 


Hex "AND" Gate 


MC10197 




2.8 


200 


620 


High Speed Dual 3-lnput 3-Output OR Gate 


MC10210 




1.5 


160 


620 


High Speed Dual 3-lnput 3-Output NOR Gate 


MC10211 




1.5 


160 


620 


High Speed Dual 3-lnput 3-Output OR/NOR Gate 


MC10212 




1.5 


160 


620 


High Speed Triple Line Receiver 


MC10216 


MC10616 


1.8 


100 


620,648,650 


High Speed Dual Type D Master-Slave Flip-Flop 


MC10231 


MC 10631 


f = 225 MHz 


270 


620,648,660 


High Speed 2 x 1 Bit Array Multiplier Block 


MC 10287 






400 


620 



2) L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Dual In-Line Plastic Package, F suffix denotes flat package 

(I.e., MC10100L « Ceramic Dual In-Line Package, MC10100P - Plastic Dual In-Line Package and MC10500F = Ceramic Flat Package.) 
•Load Power not included 
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LOGIC DIAGRAMS 



CASE 


V CC1 


V CC2 


vee 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



i— GATES 



MC10100 
Quad 2-lnput NOR Gate 
With Strobe 



1 1 
12 



Pq = 25 mW typ/gate (No Load) 
t pd = 2.0 ns typ 



MC10101 
MC10501 
Quad OR/NOR Gate 




2 


(6) 


(8) 


4 


5 


(9) 


(9) 


5 


3 


(7) 


(10) 


6 


6 


(10) 


(11) 


7 


14 


(2) 


(14) 


10 


1 1 


(15) 


(15) 


1 1 


15 


(3) 


(16) 


12 


9 


(13) 


(1) 


13 



P D = 25 mW typ/gate (No Load) 
tpQ. = 2.0 nstyp 



MC10102 
MCI 0602 
Quad 2-lnput NOR Gate 




P D = 25 mW typ/gate (No Load) 
tpjj = 2.0 nt typ 



MC10103 
Quad 2-lnput 
OR Gate 



MC 10104 
MC 10504 
Quad 2-lnput AND Gate 



MC 10105 
MC 10505 
Triple 2-3-2 Input OR /NOR Gate 




(8) 4 

(9) 5 

(10) 6 

(11) 7 

(14) 10 

(15) 11 

(16) 12 
(1) 13 




9(13) 
15 (3) 



(9) 

(13) 9 

(14) 10 

(15) 1 
(1) 13 

(16) 12 



(7) 
(6) 

(10) 
(11) 



P D = 25 mW typ/gate (No Load) 
t pd = 2.0 ns typ 



P D = 35 mW typ/gate (No Load) 
tpd = 27 n«typ 



Pq =■ 30 mW typ/gate (No Load) 
*pd * 2 0 *VP 



MC10106 
MC 10506 
Triple 4-3-3 Input NOR Gate 



MC10107 
MC 10507 
Triple 2-lnput Exclusive 
OR/Exclusrve NOR 



MC10109 
MC 10609 
Dual 4-5- Input 
OR/NOR Gate 




(8) 



(9) 
(13) 9 
(11) 

(2) 14 

(3) 15 



A Y 



2 (6) 

3 (7) 

11 (15) 
10 (14) 

12 (16) 

13 (1) 



(9) 



(10) 
(11) 

(13) 9. 

(14) 10 

(15) 11- 

(16) 12 
(1) 13 





14 (2) 

15 (3) 



P D = 30 mW typ/gate (No Load) 
t^ = 2.0 nstyp 



Z - (A • B ) + (A • B) 
Y -- (A e B) ♦ (A e B) 



P D = 1 10 mW typ/pkg (No Load) 
tpd = 25 nstyp 



P D « 30 mW typ/gate ( No Load) 
t^ - 2.0 n« typ 
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LOGIC DIAGRAMS (continued) 



r-GATES continued) " 



MC10110 
MC10210 
Dual 3- Input 3- Output 
OR Gate 





\1 
• 13 



MC10111 
MC10211 
Dual 3-lnput 3 Output 
NOR Gate 



9- 
10- 





2 
3 
4 

12 
14 



P D - 160 mW typ/pkg (No Load) 


' P D = 160 mW typ/pkg (No Load) 


MC10110 


MC10111 


tp<j = 2.4 ns typ 


tpd = 2 4 ns WP 


MC10210 


MC1021 1 


tp d = 1.5 ns typ 


tp d = 1.5 ns typ 



MC10113 
Quad Exclusive 
OR Gate 



P D - 175 mW typ/pkg (No Load) 
t pd - 2.5 n$ typ 



MC10117 
MC10517 
Dual 2-Wide 2-3-1 nput 
OR -AND/OR -AND-IN VERT 
Gate 




Y = (A + B) • (C + D + E) 
X = (A + B) • (C + D + E) 



P D = 100 mW typ/pkg (No Load) 
t pd = 2.3 ns typ 



(16) 12 
(1) 3 



MC10118 
MC10518 
Dual 2 -Wide 3-lnput 
OR AND Gate 



L^l 2 (6) 




'Collector Dot 

P D = 100 mW typ/pkg (No Load) 
- 2.3 ns typ 



MC10119 
MC10519 
4-Wide 4-3- 3-3 Input 
OR AND-Gate 




C>T 2 (6) 



'Collector Dot 
Pq = 100 mV type/pkg (No Load) 
t pd =■ 2.3 ns typ 
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LOGIC DIAGRAMS (continued) 



1-GATES continued) ' 



MC10121 
MC 10521 
4 -Wide 

OR-AND/OR AND INVERT 
Gate 



(11) 7 
(13)9 



(15) 11 

(16) 12 



2(7) 
3(6) 



P D = 100 mW typ/pkg (No Load) 
tpd = 2.3 nstyp 



MC10196 
Hex Invar tar /Buffer 



3E> 



3£> 



P D = 200 mW typ/pkg (No Load) 
t p d = 2.8 n« typ 



MC10197 
Hax AND Gate 



P D = 200 mW typ/pkg (No Load) 
t pd = 2.8 ns typ 



MC10212 
High Spaad Dual 3- Input 
3-Output OR/NOR Gate 




9 - 
10- 




V CC 1 - LIS 
V CC2 = 16 
V EE =8 

P D =160 mW typ/pkg (No Load) 
t pd = 1.5 nstyp (All Outputs Loaded) 
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LOGIC DIAGRAMS (continued) 



i-TRANSLATORS 



MC10124 
MC 10525 
Quad MTTL to MECL Translator 




P D = 380 mW typ/pkg (No Load) 
t pd = 3 5 ns *VP 



MC10125 
MCI 0525 
Quad MECL to MTTL Translator 




Vbb 

P D = 380 mW typ/pkg (No Load) 
tpd = 4.5 n« typ (50% to 
+ 1 .5 Vdc out) 



MC10127 
Dual MECL to MOS Translator 




V cc = Gnd = Pins 1, 2, 15, 16 
V EE = Pin 8 



■-RECEIVERS 



MC10114 
MC10514 
Triple Line Receiver 




* 2.4 ns typ (Single Ended Input) 
t^ = 2.0 n$ typ (Differential Input) 
P D = 145 mW typ/pkg (No Load) 



MC10115 
MC10515 
Quad Line Receiver 




d) 13 a T^. 

(16) 12 



- 15 (3) 

- 9 (13) 



P D = 110 mW typ/pkg (No Load) 
t pd = 2.0 ns typ 



MC101 16, MC 10516 
MC 10216, MC 10616 
Triple Line Receiver 




MC10116, MC10516 V BB 
P D = 85 mW typ/pkg (No Load) 
t pd = 2.0 ns typ 

MC10216, MC10616 

P D = 100 mW typ/pkg (No Load) 

tp d = 1.8 nstyp 




MC10129 
Quad Bus Receiver 



Hysteresis 

Control 50— 
Clock no- 
Reset 10O— 



P D - 750 mW typ/pkg (No Load) 
tpd = 10 ns typ 
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LOGIC DIAGRAMS (continued) 



^FLIP-FLOPS- 



MC10131,MC10631 
MC1 0231 ,MC1 0631 

Dual Type D Master-Slave 
Flip-Flop 



S1 (9) 5- 



R-S TRUTH TABLE 



D1 (11) 7 



1 (10) 6 ~2JT^ 



R1 (8) 4- 
Cc (13) 9- 
R2 (1) 13- 



R 


s 


Qn+1 


L 


L 


On 


L 


H 


H 


H 


L 


L 


H 


H 


N.D. 



15) 11 -JfcJ^y 5 



C E2 ( 
D2 (14) 10 



52 



MC10131, MC10531 
P D = 235 mW typ/pkg (No Load) 
f = 160 MHz typ 

MC10231, MC10631 
P D = 270 mW typ/pkg (No Load) 
f = 225 MHz typ 



N.D. = Not Defined 



CLOCKED TRUTH TABLE 



c 


D 


Qn+1 


L 


0 


Qn 


H 


L 


L 


H 


H 


H 



= Don't Care 
= C E + C C . 



MC10135 
MC 10535 
Dual J-K Master -Slave 
Flip-Flop 



SI (9) 5- 

J1 (11)7" 

K1 (10) 6" 

R1 (8) 4- 
C(13) 9- 
S2(16)12 _ 

J2(14)10- 

1^2(15)1 1- 

R2 (1) 13- 



R-S TRUTH TABLE 



Q1 ^-3(7) 



R 


s 


Qn+1 


L 


L 


Qn 


L 


H 


H 


H 


L 


L 


H 


H 


N.D. 



N.D. = Not Defined 
CLOCK J-K TRUTH TABLE' 



Q2 h^15(3) 
Q2 fc-14 (2) 



J 


K 


Qn+1 


L 


L 


Qn 


H 


L 


L 


L 


H 


H 


H 


H 


Qn 



•Output states change on 
positive transition of clock 
for J-K input-condition 
present. 



P D = 280 mW typ/pkg (No Load) 
f tog= 140 MHz typ 



MC10176 
Hex "D" Master -Slave Flip-Flop 



CLOCKED TRUTH TABLE 



c 


D 


Qn+1 


L 




On 


H* 


L 


L 


H* 


H 


H 



<P = Don't Care. 
*A clock H is a clock 
3 transition from a low 

to a high state. 



D5 12o— 

—{> 
Clock 9 

P D = 460 mW typ/pkg (No Load) 
f tog= 1 50 MHz typ 
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LOGIC DIAGRAMS (continued) 



l-DRIVER 



MC10123 
Triple 4-3-3 Input Bus Driver 




P D - 310 mW typ/pkg (No Load) 
l pd = 3 0 ns *VP 




P D = 700 mW typ/pkg (No Load) 
= 12 nstyp 



i- PARITY CHECKER 




MC10160 
MC10560 
12 Bit Parity Generator-Checker 



INPUT 


OUTPUT 


Sum of 
High Level 
Inputs 


Pin 2 


Even 


Low 


Odd 


High 



P D - 320 mW typ/pkg (No Load) 
tpd = 5.0 ns typ 



r ENCODER 



MC10165 
8- Input 
Priority Encoder 



TRUTH TABLE 



Q1 2 

Q0 3 




16 

15 

14 


VCC2 

Q2 

Q3 


DATA INPUTS 


OUTPUTS 




DO 


D1 


D2 


D3 


D4 


D5 


D6 


D7 


Q3 


Q2 


Q1 


QO 




H 
L 


<t> 
H 


<t> 

0 


0 
0 


0 
0 


0 
0 


0 
0 


0 
0 


H 
H 


L 
L 


L 
L 


L 
H 


C 4 




13 


D2 


L 


L 


H 


0 


0 


0 


0 


0 


H 


L 


H 


L 


DO 5 




12 


D5 


L 


L 


L 


H 


0 


0 


0 


0 


H 


L 


H 


H 


D7 6 




11 


D4 


L 


L 


L 


L 


H 


0 


0 


0 


H 


H 


L 


L 




L 


L 


' L 


L 


L 


H 


0 


0 


H 


H 


L 


H 


D1 7 




10 


D3 


L 


L 


L 


L 


L 


L 


H 


0 


H 


H 


H 


L 


V EE 8 




9 


D6 


L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 








L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 



0 « Don't Care 



545 mW typ/pkg 

7 .0 ns typ ( Data to Output) 



2-18 



LOGIC DIAGRAMS (continued) 



l-DECODERS- 



MC10161 
MC 10561 
Binary To 1-8 Decoder 
(Low) 

E1 15 — L>- 




TRUTH TABLE 



ENABLE 
























INPUTS 


INPUTS 






OUTPUTS 






§1 


Co 


C 


B 


A 


Q0 


Q1 


Q2 


Q3 


Q4 


Q5 


Q6 


Q7 


L 


L 


L 


L. 


L 


L 


H 




H 


H 


H 


H 


H 


L 


L 


L 


L 


H 




L 


H 


H 


H 


H 


H 


H 


L 


L 


L 




L 






L 


H 




H 






L 


L 


L 


H 




H 


H 


H 


L 






H 




L 


L 


H 


L 


L 


H 








L 








L 


L 




L 


H 












L 






L 


L 


H 


H 


L 


H 


H 


H 


H 




H 


L 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 




0 


0 


0 


0 


H 


H 


H 


H 


H 


H 


H 




0 




0 


0 


0 


H 


H 


H 




H 


H 


H 


H 



0 - Don't Cara 



P D = 315 mW typ/pkg (No Load) 
tpd - 4.0 n«typ 



MCI 01 62 
MCI 0562 
Binary To 1-8 Decoder 
(High) 




TRUTH TABLE 



INPUTS 


OUTPUTS 


ETO 


El 


c 


B 


A 


Q0 


Q1 


Q2 


Q3 


Q4 


Q5 


Q6 


Q7 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 




L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 




L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 




H 


L 


L 


L 




L 


L 


L 


L 


L 


L 




L 


L 


L 


L 


L 


L 




L 


L 


L 


L 


L 




L 


H 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


H 




L 


L 


L 


L 


L 


L 


L 




L 


L 


L 








L 


L 


L 


U 


L 


L 


L 


H 




0 


0 




0 


L 


L 


L 


L 


L 


L 


L 


L 


0 


H 


0 


0 


0 


L 


L 


L 


L 


L 


L 


L 


L 



Don't Care 

P D - 315 mW typ/pkg (No Load) 
l pd " 4 0 n *tVP 



MC10171 
Dual Binary To 1-4 Decoder 
(Low) 




fi 2-r>J- 



TRUTH TABLE 



MC10172 
Dual Binary To 1-4 Decoder 
(High) 



eo 14 -^y>- 



£^>-10 Q0 3 
. lC>~ 1 1 Q0 2 




ENABLE INPUTS INPUTS 



Q10 Q11 Q12 Qtt Q00 001 O02 Q03 



TRUTH TABLE 



B Q1 0 Oil Ol 2 Q1 3 O00 Q01 Q02 Q03 



0 - Don't Cara 



0 - Don't Cara 



P D - 325 mW typ/pkg (No Load) 
tpd " 4.0 nt typ 



P D - 325 mW typ/pkg (No Load) 
tpd » 4.0 nt typ 



2-19 



LOGIC DIAGRAMS (continued) 



r-DATA SELECTORS/MULTIPLEXERS- 



A 11 
D11 4 



D12 5 . 

CEO 10 - 
C C 7- 
R 6 ■ 

CE1 9 - 
D21 13- 



MC10132 
Dual Multiplexer With 
Latch and Common Reset 



;=33 h- 
33 



23 h- 
t33 



3 Q1 
15 Q2 



TRUTH TABLE 



R 


D 


c 


CE 


Q n t1 


0 


L 


L 


L 


L 


L 


L 


L 


H 


Qn 


L 


L 


H 


L 


On 


L 


■ L 


H 


H 


Qn 


0 


H 


L 


L 


H 


L 


H 


L 


H 


Q n 


L 


H 


H 


L 


a n 


L 


H 


H 


H 




H 


0 


0 


H 


L 



t> = Don't Care 



P D = 225 mW typ/pkg 
(No Load) 



t pd = 3.0 n$ typ 



A1 1 1 
D11 4 

D12 5 
CEO 10 

c c ? 

CE 1 9 ■ 
D21 13 



MC10134 
Dual Multiplexer with Latch 



=33 
:33 



33 h 

t33 



TRUTH TABLE 



c 


AO 


D11 


D12 


Q n +1 


L 


L 


L 


0 


L 


L 


L 


H 


0 


H 


L 


H 


0 


L 


L 


L 


H 


0 


H 


H 


H 


0 


0 


0 





P D = 225 mW typ/pkg 

(No Load) 
t pd = 3.0 ns typ 



0 = Don't Care 
C = C~e + Cq 



MC10164 
MC10564 
8-Line Multiplexer 




MC10173 
Quad 2-lnput 
Multiplexer/Latch 



t=o 



P D = 310 mW typ/pkg 
(No Load) 

l pd = 30 ns tvp/pkg 



TRUTH TABLE 





ADDRESS INPUTS 




ENABLE 


C 


B 


A 


z 


L 


L 


L 


L 


XO 


L 


L 


L 


H 


X1 


L 


L 


H 


L 


X2 


L 


L 


H 


H 


X3 


L 


H 


L 


L 


X4 


L 


H 


L 


H 


X5 


L 


H 


H 


L 


X6 


L 


H 


H 


H 


X7 


H 


0 


0 


0 


L 



to 



■Of 

t=o 



Of 

^o 



Clock 7 

TRUTH TABLE 



SELECT 


CLOCK 


Q0 n+1 


H 


L 


D00 


L 


L 


D01 


0 


H 


Q0 n 



P D = 275 mW typ/pkg 

(No Load) 
tp d - 2.5 nt typ 



0 - Don't Care 



0 = Don't Care 



2-20 



LOGIC DIAGRAMS (continued) 



.DATA SELECTORS/MULTIPLEXERS 

(continued) 



MC10174 
MC10574 
Dual 4 to 1 Multiplexer 




A (11) 7 
B (13) 9 
Enable (2) 14 




- 2 (6) Z 



x pd = 3 5 n » tVP 

(Data to output) 

P D =■ 305 mW typ/pkg 
(No Load) 



-15 (3) W 



TRUTH TABLE 



ENABLE 


ADDRESS INPUTS 


OUTPUTS 


E 


B 


A 


z 


w 


H 


0 


0 


L 


L 


L 


L 


L 


XO 


YO 


L 


L 


H 


X1 


Y1 


L 


H 


L 


X2 


Y2 


L 


H 


H 


X3 


Y3 



0 = Don't Care 



r LATCHES- 



MC10133 
MCI 0533 
Quad Latch 




P D = 310 mW typ/pkg (No Load) 
*pd " 4 0 nst VP 

TRUTH TABLE 





c 


D 


Qn+1 


H 


0 


0 


L 


L 


L 


0 


Qn 


L 


H 


L 


L 


L 


H 


H 


H 



0 = Don't Care 
C = C c + CE 



MC10130 
MC 10530 
Quad Latch 



S1 (9) 5" 



D1 (11) 7- 
C E1 (10) 6- 



R1 (8) 4- 
C (13) 9- 
R2 (1) 13- 



-3 (7) 



P D = 155 mW typ/pka 
t^ - 2.5 nstyp 



C E2 (15) 11- 
D2 (14) 10- 



^3 



TRUTH TABLE 



D 


C 


CE 


Q n +1 


L 


L 


L 


L 


H 


L 


L 


H 


0 


L 


H 


Qn 


0 


H 


L 


Qn 


0 


H 


H 


Qn 



MC10153 
Quad Latch 




= 310 mW typ/pkg (No Load) 
*pd = 4 0 ns WP 
TRUTH TABLE 





C 


D 


Qn+1 






D 


CO 


C1 


Reset 


Qn+1 


H 


0 


0 


L 






L 


L 


L 


L 


L 


L 


H 


0 


Qn 






H 


L 


L 


L 


H 


L 


L 


L 


L 






0 


H 


0 


L 


Q n 


L 


L 


H 


H 






0 


0 


H 


L 


Q n 


0 = Don't Care 






0 


H 


0 


H 


L 


C = C c + CE 








0 


0 


H 


H 


L 



MCI 01 75 
MC10575 
Quint Latch 




Cr 



Cr 



Cr 



P D = 400 mW typ/pkg (No Load) 
t pd = 2.5 nttyp 

TRUTH TABLE 
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LOGIC DIAGRAMS (continued) 



r SHIFT REGISTERS 



MC10141 
MC 10541 
Four-Bit Universal Shift Register 



TRUTH TABLE 



((8) 4- 

(16) 12- 

(15) 11- 

(13) 9- 

(10) 6 - 

(14) 10- 

(11) 7- 



DL 
C QO 

DO 

D1 Q1 
D2 

D3 Q2 
SI 

S2 Q3 



-14 (2) 
-15 (3) 
-2 (6) 
-3 (7) 



SELECT 




OUTPUTS 


S1 


S2 


OPERATING MODE 




Q1n+1 


Q2 n +1 


Q3 n+1 


L 


L 


Parallel Entry 


DO 


D1 


D2 


D3 


L 


H 


Shift Right* 




Q2„ 


Q3 n 


DR 


H 


L 


Shift Leff 


DL 


QO n 


Q1n 


Q2n 


H 


H 


Stop Shift 


QO n 


Q1n 


Q2 n 


Q3 n 



* Outputs as exist after pulse appears at "C" input with input conditions 
as shown. (Pulse = Positive transition of clock Input). 

P D = 425 mW typ/pkg 
f,hjft="200MHztyp 



r ERROR DETECTION-CORRECTION 



MC10163 LOGIC DIAGRAM 




MC 10163 eMC 10193 
Error Detection-Correction 
Circuit 



15 P0 A 



MC10193 LOGIC DIAGRAM 



2 P0 B 




IBM CODE 
P0 A = B1, B2, B4, B7 
P0 B = BO, B3, B5, B6 
P1 = B1, B3, B5, B7 
P2 = B2, B3. B6. B7 
P3 = B4, B5, B6. B7 



P D = 520 mW typ/pkg (No Load) 
tpd = 5.0 ns typ 



MOTOROLA CODE 
P1 = B1, B3. B5, B7 
P2 = B2, B3, B6, B7 
P3 = B4. B5. B6, B7 
P4 = B1, B2, B4, B7 
P5 = Byte (BO, 1, 2, 3, 4, 5, 6, 7) 



P D = 520 mW typ/pkg (No Load) 
t pc j = 7.5 ns typ (Pin 7 to Pin 2) 
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LOGIC DIAGRAMS (continued) 



/-COUNTERS 



(14) 10 - 

(I) 13 - 
(16) 12 - 

(15) 11 - 
(10) 6- 

(9) 5- 
(13) 9- 

(II) 7- 









QO 


C 




DO 


Q1 


D1 




Q2 


D2 


D3 


Q3 


S1 




S2 


c out 



-14 (2) 

- 15 (3) 

- 2 (6) 

- 3 (7) 

- 4 (8) 



MC10136 
MCI 0536 
Universal Hexadecimal 
Counter 



SEQUENTIAL TRUTH TABLE* 



FUNCTION SELECT TABLE 



SI 


S2 


Operating Mode 


L 


L 


Preset (Program) 


L 


H 


Increment (Count Up) 




L 


Decrement (Count Down) 


H 


H 


Hold (Stop Count) 



INPUTS 


OUTPUTS 














Carry 


Clock 










Carry 


SI 


S2 


DO 


D1 


D2 


03 


In 




QO 


Q1 


02 


Q3 


Cut 


L 


L 


L 


L 




H 


0 




L 


L 






L 


L 


H 




0 


0 


0 


L 


H 




L 


H 






L 


H 


0 


0 


0 


0 


L 




L 










L 


H 


0 


0 


0 


0 


L 












L 


L 


H 


0 


0 


0 


0 
















L 




0 


0 


0 


0 




















0 


0 


0 


0 


0 
















L 






L 


L 


0 








L 


L 


L 




L 


0 


0 


0 


0 


L 




L 




L 


L 


H 




L 


0 


0 


0 


0 


L 






L 


L 


L 






L 


0 


0 


0 


0 


L 




L 


L 


L 


L 


L 




L 


0 


0 


0 


0 


L 






H 


H 


H 


H 



P D = 625 mW typ/pkg (No Load) 
f count" 150 MHz typ 



!> = Don't care. 

•Truth table shows logic states assuming inputs vary in sequence 

shown from top to bottom. 
* A clock H is defined as a clock input transition from a low to 

a high logic level. 









10 — 


C in 


QO 


13 


C 




12 


DO 


Q1 


1 1 


D1 


Q2 


6 


D2 


5 


D3 


Q3 


9 


S1 




7 


S2 


c out 



MC10137 
Universal Decade 
Counter 



SEQUENTIAL TRUTH TABLE* 



-15 

- 2 

- 3 



FUNCTION SELECT TABLE 



S1 


S2 


Operating Mode 


L 


L 


Preset (Program) 


L 


H 


Increment (Count Up) 




L 


Decrement (Count Down) 


H 


H 


Hold (Stop Count) 



INPUTS 


OUTPUTS 














Carry 


Clock 










Carry 


SI 


S2 


00 


01 


02 


03 


In 




QO 


Q1 


Q2 


Q3 


Out 


L 


L 




H 




L 


0 


H 


H 


H 




L 




L 


H 


0 


0 


0 


0 


L 


H 


L 


L 


L 


H 


H 


L 


H 


0 


0 


0 


0 


L 


H 


H 


L 


L 


H 


L 


L 


H 


0 


0 


0 


0 


L 


H 


L 


L 


L 


L 


H 


L 


H 


0 


0 


0 


0 


L 


H 




L 


L 


L 




L 


H 


0 


0 


0 


0 


H 


H 




L 


L 


L 




L 


H 


0 


0 


0 


0 


H 




H 


L 


L 


L 








0 


0 


0 


0 


0 


H 




L 


L 


L 


H 


L 


L 






L 


L 


0 




H 


H 


L 


L 


H 




L 


0 


0 


0 


0 


L 


H 


L 




L 


L 


H 




L 


0 


0 


0 


0 


L 


H 


H 


L 


L 


L 


H 


H 


L 


0 


0 


0 


0 


L 


H 


L 


L 


L 


L 


L 



P D = 625 mW typ/pkg (No Load) 
f count= 150MHztyp 



!> = Don't care. 

•Truth table shows logic states assuming inputs vary in sequence 

shown from top to bottom. 
' A clock H is defined as a clock input transition from a low to 

a high logic level. 



12 


C1 


QO 




15 


9 


R 


Q1 




13 




C2 


Q2 




4 


11 


SO 


Q3 




2 


10 


S1 


QO 




14 


6 


S2 


Q3 




3 


5 


S3 









MC10138 
Bi-Quinary Counter 



COUNTER TRUTH TABLES 



BIQUINARY 
(Clock connected to C2 
and Q3 connected to CD 



BCD 

(Clock connected to C1 
and QO connected to C2) 



11 — 


SO 


QO 


15 


7 


S1 


Q1 


13 


6 


S2 


Q2 


4 


5 


S3 


Q3 


2 


12 


C1 


QO 


14 


10 


C2 


Q3 


3 


9 


R 







COUNT 


Q1 


Q2 


Q3 


QO 




COUNT 


QO 


Q1 


Q2 


Q3 


0 


L 


L 


L 


L 




0 


L 


L 


L 


L 


1 


H 


L 


L 


L 




1 


H 


L 


L 


L 


2 


L 


H 


L 


L 




2 


L 


H 


L 


L 


3 


H 


H 


L 


L 




3 


H 


H 


L 


L 


4 


L 


L 


H 


L 




4 


L 


L 


H 


L 


5 


L 


L 


L 


H 




5 


H 


L 


H 


L 


6 


H 


L 


L 


H 




6 


L 


H 


H 


L 


7 


L. 


H 




H 




7 


H 


H 


H 




8 


H 


H 


L 


H 




8 


L 


L 


L 


H 


9 


L 


L 


H 


H 




9 


H 


L 


L 


H 



Pq = 370 mW typ/pkg (No Load) 
f tog " 150 MHz typ 



MC10178 
Binary Counter 



TRUTH TABLE 



Pq = 370 mW typ/pkg 
(No Load) 

f tog" 150 MHz (Typ) 



SO SI S2 S3 C1 



QO I Q1 1 02 1 Q3 



V| 



• • 0 - Don't Care 
Vm Clock transition from V )L to V| H 
may be applied to C1 or C2 or both 
for seme effect 
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LOGIC DIAGRAMS (continued) 



rADDER AND ARITHMETIC FUNCTIONS 



MC10179 
Look-Ahead Carry Block 



P3 13 - 
G2 9 - 



P1 10 - 
GO 4 - 



- 3 C n+4 



2 G G 



{> 



3>" 
^=0 



" 15 P G 



6 C n+2 



Pq = 300 mW typ/pkg 

= 3.0 ns typ (Carry, Propagate) 
4.0 ns typ (Generate) 



MC10180 
MC 10580 
Dual High Speed 
Adder /Subtracter 



(11) 7- 
(13) 9- 

(9) 5- 
(10) 6" 

(8) 4- 



Sel A 


SO 


Sel B 


so 


AO 




B0 




C in 


Cout 



-15 (3) 
-2 (6) 



P D = 360 mW typ/pkg 

tpd <tvp) 

Cjn ^ C out = 2.2 ns 
AO to SO = 4.5 ns 



(15) 11- 
(14) 10" 

(16) 12- 



Sel A 


S1 


Sel B 


S1 


A1 




B1 
C in 


c out 



-14 (2) 
-1 (5) 



Positive Logic Only 

A' = A 0 Sel A = A (•) Sel A 

B' - B © Sel B = B ® Sel B 

FUNCTION SELECT TABLE 



Sel A 


Sel B 


Function 


H 


H 


S = A plus B 


H 


L 


S = A minus B 


L 


H 


S » B minus A 


L 


L 


S = 0 minus A minus B 





MC10181 
MC10581 
4-Bit Arithmetic Logic 
Unit/Function Generator 



(19) 13- 
(21) 15- 
(23) 17- 

(20) 14- 



i i f r 





SO S1 


S2 S3 






(3) 21 


AO 


F0 




2 (8) 


(2) 20 ^ 

(24) 18 


B0 
A1 


F1 




3 (9) 


(1) 19 


B1 


F2 




7 (13) 


(22) 16 

(17) 11 


A2 
B2 


F3 




6 (12) 


(16) 10 


A3 


GG 




4 (10) 


(15) 9 

(4) 22 


B3 

c n 


p G 




8 (14) 


(5) 23 


M 


C n+ 4 




5 (11) 



Pp = 600 mW typ/pkg (No Load) 
tpd (typ): A1 to F - 6.5 nt 

C n to C n + 4 - 3.1 ns 
A1 to Pq * 5.0 ns 
A1 to Gq " 4.5 ns 
A1 to C n+ 4 = 5.0 ns 
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LOGIC DIAGRAMS (continued) 



i-ADDER AND ARITHMETIC FUNCTIONS (continued)- 



MC10182 
2-Bit Arithmetic Logic 
Unit/Function Generator 



p G 
Cn + 2 



P D = 575 mW typ/pkg (No Load) 
tpd (typ) : A1 to F = 7.5 ns 

C n to C n + 2 = 2 7 ns 
A1 to Pq = 6.5 ns 
A1 to G G = 5.5 ns 
A1 to C n + 2 = 7.0 ns 



MC 10287 
High Speed 
2 x 1 Bit Array Multiplier 



CO 9 
aO 6 
aO' 
bO 



bO' 5 - 
MO 3 - 



a1 11- 
a 1 1 10- 
b1 13- 
bV 12 - 
M1 14 - 



D 



P D = 400 mW typ/pkg (No Load) 
t pd : (Outputs loaded 1 kSl to V EE ) 

CO to C2 1.7 ns typ 

aO to C2 2.8 

aOtoSO 2.7 

bO to SO 3.1 

aOtoSI 3.9 

bOtoSI 4.4 

MO to S1 8.7 



V cc = Pin 16 
V EE = Pin 8 
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LOGIC DIAGRAMS (continued) 



i-MEMORIES 



MCM10143 
8x2 Multiport Register 
File (RAM) 



Read Enable - 



Write Enable - 
Data - 



Address 
Lines 



Write Enable - 
Data - 



15 
13 



17 
16 
18 



Bq RE B 




Bl 


QB-) 


2 


B 2 






WE 0 






D 0 


QB 0 


3 


A 0 






A 1 






A 2 


QC-j 


22 


WE-, 






D1 






c 0 


QC 0 


21 


Cl 








Clock 




C 2 RE C 





Data 
> Output 
Lines 



Read Enable 

Clock 

tpd: 

Clock to Data out = 5 ns (typ) 

(Read Selected) 
Address to Data out = 10 ns (typ) 

(Clock High) 
Read Enable to Data out = 3.5 ns (typ) 

(Clock high, Addresses present) 
P D = 610 mW typ/pkg (No Load) 



v CC0 
V C C1 
VCC 
V EE 



= Pin 1 
= Pin 23 
■■ Pin 24 
= Pin 12 



MCM10145 
64-Bit Register File 
(RAM) 



Chip Enable 



Address 
Lines 



Data Inputs J 
Lines \ 



Write Enable 







I 3 






10 


AO 
A1 


CE 


Q0 


2 


9 








A2 






1 






Q1 




5 


A3 
DO 




15 






Q2 




D1 
D2 
D3 






12 




Q3 


14 




WE 













Data 
Output 
Lines 



V CC = Pin 16 
V EE = Pin 8 



P D = 625 mW typ/pkg (No Load) 
Access Time = 10 ns typ 



MCM10140 (90 Cl) 
MCM10142 (50 «) 
MCM10148 (50 n) 
64-Bit Random Access Memory 



Address Inputs 



A3 A4 A5 A6 

I i 4 7 f »f 4 



Address 
Buffer/ 
Decoder 



Pq = 420 mW typ/pkg 

t AcceM = 15 ns (max) MCM10140, MCM10148 
= 10 ns (max) MCM10142 



The C hip is enabled 
when CE 1 and CE2 
inputs are at positive 
logic "0" 



1/16 Decoder 



Column 
Select 
Gates 



CE1_ 
CE~2 



Chip 
Enable 
Buffer 



16x4 

Array 



Output 
Buffer 



I. I I I 



Sense Amplifier 



13 

o 


Write 


12 


and 


3 


Data Input Buffer 
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LOGIC DIAGRAMS(continued) 



r MEMORIES continued) 



CE1 CE2 CE3 



MCM10144 
256 Bit Random 
Accra Memory 



Data Out 








Chip 


Buffer 




Enable 



AO - 

A1 - 

A2 - 

A3 - 

A4 - 



3 « 

CO T> 

8 8 

® • 

■o rj 

< o 

"D >~ 



Sense 
Amplifier 



32 x 8 
Memory Cell 
Array 



Bit Address Buffer/ 
1/8 Decoder 



C 3 
< CD 

• £ 

Is 



V CC = Pin 16 
V EE = Pin 8 

l Access = 30 ns < max ) (Address Inputs) 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CE 


WE 




Dout 


Write "0" 


L 


L 


L 


L 


Write "1" 


L 


L 


H 


L 


Read 


L 


H 


0 


Q 


Disabled 


H 


0 


0 


L 



b = Don't Care 



Chip Enable . 
Chip Enable ■ 



Read/Write 
Enable 



P D = 41 5 mW typ/pkg (No Load) 
t Access = 1 0 ns typ (Address Inputs) 



MCM10147 
128 Bit Random 
Access Memory 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CE 1 


CE2 


WE 


D 


Q 


Write "0" 


L 


L 


L 


L 


L 


Write "1" 


L 


L 


L 


H 


L 


Read 


L 


L 


H 


0 


Q 


Disabled 


H 


L 


0 


0 


L 


L 


H 


0 


0 


L 



0 = Don't Cere 
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LOGIC DIAGRAMS(continued) 



r MEMORIES continued) ' 



MCM101S0 
1024-Bit Programmable 
Read Only Memory 



32 x 32 
Array and 
Atsociatod Drivers 



rCOMPARATOR 



TRUTH TABLE 



Inputs 


Out 


puts 


E 


A 


B 


A < B 


A > B 


H 


X 


X 


L 


L 


L 


Word A = Word B 


L 


L 


L 


Word A > Word B 


L 


H 


L 


Word A < Word B 


H 


L 



MC10166 
5-Bit Magnitude 
Comparator 



A4 
B4 
A3 



B3 
A2 
B2 
A1 
B1 
AO 
BO 
E 



9 - 

10 - 

12 ■ 

11 - 

13 - 

14 - 

6 - 

7 - 
5 " 
4- 

15 - 



Pp = 440 mW typ/pkg (No Load) 
tpd = Data to output 6.0 ns typ 
E to output 2.5 ns typ 
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INTEGRATED CIRCUITS 

MECL 10,000 SERIES 



MECL 10,000 series 

QUAD 2-INPUT NOR GATE 1 
WITH STROBE 



MC10100 



Advance Information 



■ 25 mW typ/gate (No Load) 
= 2.0 nt typ 



The MC10100 is a quad NOR gate. Each gate has 3 
inputs, two of which are independent and one of which is 
tied common to all four gates. Input pulldown resistors 
eliminate the need to tie unused inputs to a voltage 
supply. Open emitter outputs permit wire-ORing and 
direct connection to busses. 



POSITIVE LOGIC 



NEGATIVE LOGIC 




V CC1 * p,n 1 
V CC2 * Pin 16 
V EE « Pin 8 



6 
7 
9 
10 



2-4+5+9 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Pulse Generator 

Input Pulse 
t+ = t- = 2.0 + 0 2 ns 
(20 to 80%) 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP m to input 
pin and TP out to output pin. 

Unused outputs connected to 
a 50-ohm resistor to ground. 

50-ohm termination to 
ground located in each 
scope channel input. 




V EE = 



PROPAGATION DELAY 




See General Information Section for packaging and maximum ratings. 

This is advance information and specifications are subject to change without notice. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 




00 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



o 

o 

o 
o 

8 

D 

c 



CO 























@ Test 












































Temperature 


v IHmax 


V|Lmin 


v IHAmin 


VlLAmax 


V E E 




























-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


























+25° 


C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


























+85° 


C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 










Pin 
Under 


MC10100L Test Limit 


s 


TEST VOLTAGE APPLIED TO 














-30°C 


+25°C 


+85°C 








PINS L 


ISTED BE 


LOW: 






(V CC > 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


v IHmax 


V|Lmin 


v IHAmin 


v ILAmax 


V E E 


Gnd 


Power Supply Drain Current 


'E 


8 








21 


26 






mAdc 














8 


1,16 


Input Current 


>inH 


4* 












245 






MAdc 


4* 












8 


1,16 






9 












470 






MAdc 


9 












8 


1,16 




'inL 


4* 






0.5 












MAdc 




4* 










8 


1,16 


Logic "1" Output Voltage 


V 0 H 


2 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 


Vdc 














8 


1,16 






14 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 


Vdc 














8 


1,16 


Logic "0" Output Voltage 


vol 


2 


-1.890 


-1.675 


-1.850 






-1 .650 


-1.825 


-1.615 


Vdc 


4,5,9 












8 


1,16 




14 


-1.890 


-1 .675 


-1 .850 






-1.650 


-1.825 


-1.615 


Vdc 


9,10,11 












f 


I 


1,16 


Logic "1 " Threshold Voltage 


v OHA 


2 


-1.090 




-0.980 








-0.910 




Vdc 










c 


) 


8 


1,16 






3 


-1.090 




-0.980 








-0.910 
















9 














14 


-1.090 




-0.980 








-0.910 




I 












9 


I 


\ 


I 








15 


-1.090 




-0.980 








-0.910 






f 










9 










Logic "0" Threshold Voltage 


VOLA 


2 




-1.655 








-1.630 




-1 .595 


Vdc 






c 


) 










1,16 






3 




-1 .655 








-1.630 




-1.595 










9 


















14 




-1.655 








-1.630 




-1.595 


I 








9 






J 


I 


I 


\ 






15 




-1.655 








-1 .630 




-1.595 










9 














Switching Times 






























Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


(50-ohm load) 














































Propagation Delay 


t4+2- 


2 








2.0 








ns 






i 


■ 


2 


i 




1,16 




M-2+ 


2 










































Rise Time 


*2+ 


2 










































(20% to 80%) 












































Fall Time 


l 2- 


2 










































(20% to 80%) 















































TEST VOLTAGE VALUES 



'Individually test each input applying V|h or V||_ to input under 



C ra „ nnoM „ MT[ ^ MECL 10,000 series 

I QUAD OR/NOR GATE I 

MC10101 



POSITIVE LOGIC 



13- 
12- 



NEGATIVE LOGIC 



2 


4- 


5 




3 


7- 


6 
14 


10- 


11 




15 


13- 


9 


12- 


CC1 


= Pin 1 



V CC2 = pin 16 
V EE = Pin 8 



£aj Nr^_ 



£aj ^CP*- 



-2 

-5 

-3 

-6 

-14 

-11 

- 15 

-9 



The MC10101 is a quad 2-input OR/NOR 
gate with one input from each gate common to 
pin 12. Input pulldown resistors eliminate the 
need to tie unused inputs to an external supply. 



P D = 25 mW typ/gate (No Load) 

tpd = 2.0 nstyp 

Output Rise and Fall Time: 
= 3.5 ns typ (10% - 90%) 
= 2.0 nstyp (20% - 80%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



To Channel "A" 



Input 



1 
I 





To 






Channel 






"B" 





Pulse Generator 



Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 

50-ohm termination to 
ground located in each 
scope channel input. 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
oin and TP out to output pin. 



PROPAGATION DELAY 



^^ 50% 



Unused outputs connected to 
a 50-ohm resistor to ground. 



V out NOR 



V EE = -3.2 Vdc 



80% 
50% 
20% 



t-+|— — 



80% 

50% 
20% 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



2 
O 

—a 

O 

o 



o 

D 

r+ 

D* 

c 

CD 
CL 



@Test 
Temperature 

-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


(Vcc> 
Gnd 


(Volts) 


V|H max 


VlLm.n 


V|HA min 


V|LA max 


v E e 


-0.890 


-1.890 


-1.205 


* -1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10101L Test Limits 


tcct \/rw TAnc A DDI icn Trt DIKIC 1 ICTCn DCI r»iw • 


-30°C 


+25°C 


+85°C 


Unit 












Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V|H max 


V|L min 


V IHA min 


V ILA max 


v E e 


Power Supply Drain Current 


'E 


8 








20 


26 






mAdc 










8 


1,16 


Input Current 


•inH 


4 

12 










265 
535 






jiAdc 
^Adc 


4 

12 








8 

8 


1.16 
1.16 


•inL 


4 
12 






0.5 
0.5 










AiAdc 
nMc 




4 
12 






8 

8 


1.16 
1.16 


Logic "1 " 

Output Voltage 


VOH 


5 
5 
2 
2 


-1.060 
-1.060 
-1.060 
-1.060 


-0.890 
-0.890 
-0.890 
-0.890 


-0.960 
-0.960 
-0.960 
-0.960 




-0.810 
-0.810 
-0.810 
-0.810 


-0.890 
-0.890 
-0.890 
-0.890 


-0.700 
-0.700 
-0.700 
-0.700 


Vdc 

I 


12 
4 








8 

I 


1,16 

\ 


Logic "0" 

Output Voltage 


vol 


5 
5 
2 
2 


-1.890 
-1.890 
-1.890 
-1.890 


-1.675 
-1.675 
-1.675 
-1.675 


-1.850 
-1.850 
-1.850 
-1.850 




-1.650 
-1.650 
-1.650 
-1.650 


-1.825 
-1.825 
-1 .825 
-1.825 


-1.615 
-1.615 
-1.615 
-1.615 


Vdc 

I 


12 
4 








8 

J 


1,16 

1 


Logic "1" 

Threshold Voltage 


VOHA 


5 
5 
2 
2 


-1.080 
-1.080 
-1.080 
-1.080 




-0.980 
-0.980 
-0.980 
-0.980 






-0.910 
-0.910 
-0.910 
-0.910 




Vdc 

I 






12 
4 


12 
4 


8 

\ 


1,16 

J 


Logic "0" 

Threshold Voltage 


VOLA 


5 
5 
2 
2 




-1.655 
-1.655 
-1.655 
-1.655 






-1.630 
-1.630 
-1.630 
-1.630 




-1.595 
-1.595 
-1.595 
-1.595 


Vdc 

1 






12 
4 


12 
4 


8 

\ 


1,16 

I 


Switching Times 
(50-ohm load) 
Propagation Delay 

Rise Time 
120 to 80%) 

Fall Time 
(20 to 80%) 


<4+2- 
»4-2+ 
M+5+ 
t 4 _ 5 _ 

«2+ 
<5+ 
<2- 
<5- 


2 
2 
5 
5 
2 
5 
2 
5 


1.0 

I 

1.1 

J 


3.1 

1 

3.6 

1 


1.0 

I 

1.1 

I 




2.9 

I 

3.3 

I 


1.0 

1 

1.1 

I 


3.3 

\ 

3.7 

1 








Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


2 


0 




s 


4 


2 
2 
5 
5 
2 
5 
2 
5 


8 


1,16 
f 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




^0 



PSUFFIX 

PLASTIC PACKAGE 
CASE 648 



@Test 
Temperature 

-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 
(50-ohm load) 
Propagation Delay 



Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 



vol 



vqha 



VOLA 



»4+2- 
M-2+ 
*4+5+ 
t4_ 5 _ 

»2+ 
*5+ 
*2- 
»5- 



Under 
Test 



MC10101P Test Limits 



-1.060 
■1.060 



■1.080 
■1.080 
-1.080 
-1.080 



-0.890 
-0.890 



-1.675 
-1.675 
-1.675 
-1.675 



-1.655 
-1.655 
-1.655 



0.5 
0.5 



-0.960 
-0.960 
-0.960 
-0.960 



-1.850 
-1.850 
-1.850 
-1.850 



-0.980 
-0.980 
-0.980 
-0.980 



265 
535 



-0.810 
-0.810 
-0.810 
-0.810 



-1.650 
-1.650 
-1.650 
-1.650 



-1.630 
-1.630 
-1.630 
-1.630 



-0.890 
-0.890 
-0.890 
-0.890 



-1.825 
-1.825 
-1.825 
-1.825 



-0.910 
-0.910 
-0.910 
-0.910 



-0.700 
-0.700 
-0.700 
-0.700 



-1.615 
-1.615 
-1.615 
-1.615 



-1.595 
-1.595 
-1.595 
-1.595 



jiAdc 
MAdc 



jiAdc 
MAdc 



TEST VOLTAGE VALUES 



VlHr, 



V|Ln 



V|HA n 



VlLAn 



VEE 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hn 



V|Ln 



VlLAn 



V E E 



<vcc> 

Gnd 



1,16 
1.16 



1.16 
1.16 



o 

_ft 

© 

—ft 

o 

—ft 

3 

D 

r+ 

d' 
c 

s. 



A M EC L 10,000 series 

QUAD 2-INPUT NOR GATE I 



MC10102 



POSITIVE LOGIC 



NEGATIVE LOGIC 




The MC10102 is a quad 2-input NOR gate. 
Input pulldown resistors eliminate the need to 
tie unused inputs to an external supply. 



P D = 25 mW typ/gate (No Load) 

t pd = 2.0 ns typ 

Output Rise and Fall Time: 
= 3.5 nstyp (10% - 90%) 
= 2.0 ns typ (20% - 80%) 



V CC1 = Pin 1 
V CC2 = pin 1 6 
V EE = Pin 8 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



v in V CC1 = V CC2 

To Channel "A" +2.0 Vdc 



v out 
NOR 



v out 
OR 



Input 



Pulse Generator 



Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 




0.1 nF 




To 








Channel 








"B" 





50-ohm termination to 
ground located in each 
scope channel input. 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. v = _ 3 2 Vdc 



PROPAGATION DELAY 



V ou t NOR 



Unused outputs connected to 
a 50-ohm resistor to ground. 



3>1 MF 




See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 



Each MECL 10.000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 
-30°C 
+25°C 
+85°C 



TEST VOLTAGE VALUES 



V|Hn 



V| L n 



Vila n 



v E e 



Characteristic 



Symbol 



Pin 
Under 
Test 



MC10102LTest Limits 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHr, 



VlLr, 



VlLAn 



V£E 



Power Supply Drain Current 



Input Current 



0.5 



Logic "1" 

Output Voltage 



V 0 H 



-1.060 
-1.060 



-0.890 
-0.890 
-0.890 
-0.890 



-0.960 
-0.960 
-0.960 
-0.960 



-0.810 
-0.810 
-0.810 
-0.810 



-0.890 
-0.890 
-0.890 
-0.890 



-0.700 
-0.700 
-0.700 
-0.700 



Logic "0" 

Output Voltage 



-1.890 
-1.890 



-1.675 
-1.675 
-1.675 
-1.675 



-1.850 
-1.850 
-1.850 
-1.850 



-1.650 
-1.650 
-1.650 
-1.650 



-1.825 
-1.825 
-1.825 
-1.825 



-1.615 
-1.615 
-1.615 
-1.615 



Logic "1" 

Threshold Voltage 



VOHA 



-0.980 
-0.980 
-0.980 
-0.980 



-0.910 
-0.910 
-0.910 
-0.910 



12 
13 



12 
13 



Logic "0" 

Threshold Voltage 



-1.655 
-1.655 
-1.655 
-1.655 



-1.630 
-1.630 
-1.630 
-1.630 



-1.595 
-1.595 
-1.595 
-1.595 



12 
13 



Switching Times 
(50-ohm load) 
Propagation Delay 



Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 



M2+15- 
'12-15+ 
l 12+9+ 
M2-9- 
M5+ 
*9+ 
*15- 
'9- 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




0® 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



2 
O 



o 

IS) 

8 

C 

8. 





























TEST VOLTAGE VALUES 
































(Volts) 


























©Test 
Temperature 


V|H max 


V IL min 


V|HA min 


v ILAmax 


V E E 




























-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 




























f25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


























+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 










Pin 


MC10102P Test Limits 


tpgt v/ni TARE APDI icn TO PIIUC 1 ICTCn oci r»uu- 
















+ 9COp 
































Under 




































ivcc' 


Characteristic 


Symbol 


— Ilf! 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V|H max 


V|L min 


V|HA min 


V ILA max 


VEE 


Gnd 


Power Supply Drain Current 


>E 


8 








20 


26 






mAdc 










8 


1.16 


Input Current 


'inH 


12 












265 






MAdc 


12 








8 


1.16 




'inL 


12 






0.5 










MAdc 




12 






8 


1.16 


Logic "1" 


V 0 H 


9 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 


Vdc 


12 










( 


3 


1.16 


Output Voltage 




9 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 






13 






















15 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 


I 














I 




1 








15 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 




f 














f 






Logic "0" 


vol 


9 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 












i 


3 


1.16 


Output Voltage 




9 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 




























15 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


I 




12 










I 




1 








15 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 




1 


13 












f 






Logic "1" 


VOHA 


9 


-1.080 




-0.980 








-0.910 




Vdc 






12 






3 


1.16 


Threshold Voltage 




9 


-1.080 




-0.980 








-0.910 












13 
















15 


-1.080 




-0.980 








-0.910 




I 


[ 










12 


I 




J 








15 


-1.080 




-0.980 








-0.910 














13 




r 




f 


Logic "0" 

Threshold Voltage 


VOLA 


9 
9 




-1.655 
-1.655 








-1.630 
-1.630 




-1.595 
-1.595 


Vdc 










12 
13 




3 


1. 


6 






15 




-1.655 








-1.630 




-1.595 


\ 


I 






12 




I 


f 


1 








15 




-1.655 








-1.630 




-1.595 










13 










f 


Switching Times 
(50-ohm load) 






























Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 


112+15- 


15 






1.0 


2.0 


2.9 






ns 






12 


15 




3 


1.16 




M2-15+ 


15 






























15 












M2+9+ 


9 






\ 






I 


















9 












M2-9- 


9 






























9 










Rise Time 


tl5+ 


15 






1.1 






3.3 


















15 










(20 to 80%) 


»9+ 


9 






























9 










Fall Time 


tl5- 


15 






I 






1 


















15 










(20 to 80%) 


t9- 


9 






























9 











MC10103 



Advance Information 



POSITIVE LOGIC 



NEGATIVE LOGIC 




=0 



12 - 

13 - 



-J 15 12 csJ 

9 13 



-15 
- 9 



The MC10103 is a high-speed, low-power 
quad 2-input OR gate. One of the gates has 
both OR and NOR outputs. Input pulldown 
resistors eliminate the need to tie down unused 
inputs. 



P D = 25 mW typ/gate (No Load) 
t pd - 2.0 nt typ 



V CC1 = Pin 1 
V CC2 = Pin 16 
V EE = Pin 8 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V CC1 - V CC2 




PROPAGATION OE LAY 



Pulse Generatoi 

Input Pulse 
t+ = t- = 2.0 + 0.2 
(20 to 80%) 



50 ohm terminat 
ground located in each 
scope channel input. 



Unused outputs connected to 
a 50-ohm resistor to ground. 



V out NOR ' 



V EE = -3.2 Vdc 

All input and output cables to the scope are equal lengths of 50-ohm coaxial cable. 
Wire length should be< 1/4 inch from TP| n to input pin and TP out to output pin. 



80% 
50% 
20% 



80% 
50% 
20% 



t-+ [— — - t+- — 



-♦1.11 V 
-+0.31 V 



See General Information section for packaging and maximum ratings. 

This is advance information and specifications are subject to change without notice. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 





o 
o 

—ft 

o 

00 

rT 
o 

D 

r-f 

D* 
C 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 





























TEST VOLTAGE VALUES 
































(Volts) 


























@ Test 
Temperature 


v IHmax 


v ILmin 


v IHAmin 


v ILAmax 


V E E 




























-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


























+25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


























+85°C 


-0.700 


-1.825 


-1.035 


-1 .440 


-5.2 










Pin 
Under 


MC10103L Test Limits 


TEST VOLTAGE APPLIED TO 














-3d 


°C 


+25°C 


+85°C 








PINSL 


ISTED BE 


LOW: 






<v C c> 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V IHmax 


ViLmin 


v IHAmin 


v ILAmax 


VEE 


Gnd 


Power Supply Drain Current 


'e 


8 








21 


26 






mAdc 










8 


1.16 


Input Current 


•inH 


4 # 












245 






MAdc 


4* 








8 


1.16 




•inL 


4* 






0.5 












MAdc 




4* 






8 


1.16 


Logic "1" Output Voltage 


V 0 H 


2 
9 


-1.060 
-1.060 


-0.890 
-0 890 


-0.960 
-0.960 






-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4,5 








8 
8 


1.16 
1.16 


Logic "0" Output Voltage 


VOL 


2 
9 


-1.890 
-1.890 


-1.675 
-1 .675 


-1.850 
-1.850 






-1 .650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


12,13 








8 
8 


1,16 
1.16 


Logic "1" Threshold Voltage 


V 0 HA 


2 
9 


-1.080 
-1.080 




-0.980 
-0.980 








-0.910 
-0.910 




Vdc 
Vdc 






4,5 


12,13 


8 
8 


1,16 
1.16 


Logic "0" Threshold Voltage 


V 0 LA 


2 




-1.655 








-1.630 




-1 .595 


Vdc 








4,5 


J 


i 


1.16 




9 




-1 .655 








-1.630 




-1 .595 


Vdc 






12,13 




1 


I 


1.16 


Switching Times 






























Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


(50-ohm load) 










































Propagation Delay 


*4+2+ 


2 








2.0 








ns 






4 


2 


8 


1.16 




M2+9- 


9 


























12 


9 










Rise Time 


t2+ 


2 


























4 


2 










(20% to 80%) 








































Fall Time 

(20% to 80%) 


t2- 


2 


























4 


2 




1 




1 



•Individually test each input applying V|h or Vjl to input under test. 



MECL 10,000 series 

QUAD 2-INPUT AND GATE 1 



MC10104 



= 35 mW typ/gate (No load) 

tp d = 2.7 ns typ 

Output Rise and Fall Times: 
= 3.5 ns typ (10% - 90%) 
= 2.0 ns typ (20% - 80%) 



The MC10104 provides a very useful low power, high 
speed logic AND function. High Z input pulldown resistors 
allow high dc and ac fanouts and eliminate the need to 
tie unused inputs to an external supply. The open emitter 
outputs allow maximum flexibility in the selection of ter- 
mination techniques and minimize the power requirements 
when driving transmission lines. Open emitter outputs 
also allow wire-ORing capability, which is very useful in 
control, bussing, and communications in high speed central 
processors, high speed peripherals, digital communications 
systems, minicomputers and instrumentation. 



POSITIVE LOGIC 




12 0 ^ NC** O £ 

13 O H Ol 



NEGATIVE LOGIC 



3> 



V CC1 = Pin 1 

V CC2 = Pin 16 
V EE = Pin 8 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



v in V CC1 ~ V CC2 

To Channel "A" +2.0 Vdc 



v out v out 
NAND AND 



Pulse Generator 



Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 






To 






Channel 






"B" 









PROPAGATION DELAY 



V in 



V out AND 



50-ohm termination to 
ground located in each 
scope channel input. 



Unused outputs connected to 
a 50-ohm resistor to ground. 



80% 
50% 
20% 



if-50% 

t-+|— 



/— — +1.11 V 
+0.31 V 



All input and output cablet to the scope are equal lengths of 50-ohm coaxial cable. 
Wire length should be< 1/4 inch from TPj n to input pin and TP out to output pin. 



See General Information Section for packaging and maximum ratings. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



o 

o 

D 

D* 
C 
CD 
Q. 



12 O ^ ° 9 

13 o M 015 



@ Test 
Temperature 

-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Lgoic "0" 
Threshold Voltage 



Switching Times* 

(50-ohm load) 
Propagation Delay 



Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 



'inL 



V 0 H 



vol 



VOHA 



VQLA 



*12+15+ 

^2-15- 

M2+9- 

»12-9+ 

M3H5+ 

M3+9- 

*15+ 

*9+ 

tl5- 

<9- 



MC10104L Test Limits 



-1.060 
-1.060 



-1.890 
-1.890 



-1.080 
-1.080 
-1.080 



-0.890 
-0.890 



-1.675 
-1.675 



-1.655 
-1.655 
-1.655 
-1.655 



+25 °C 



-0.960 
-0.960 



-1.850 
-1.850 



-0.980 
-0.980 
-0.980 
-0.980 



265 
220 



-0.810 
-0810 



-1.650 
-1.650 



-1.630 
-1.630 
-1.630 
-1.630 



-0.890 
-0.890 



-1.825 
-1.825 



-0.910 
-0.910 
-0.910 
-0910 



-0.700 
-0700 



-1.615 
-1.615 



-1.595 
-1.595 
-1.595 
-1.595 



nAdc 
MAdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



V| L n 



v IHAn 



Vila* 



v E e 



TEST VOLTAGE APPLIED TO PINS LISTED BLEOW: 



V|Hr 



12,13 
13 



12 
13 



12 
13 



12 
12 



VlLr, 



V|HA n 



13 
12 



13 
12 



VlLAr, 



12 
13 



15 
15 
9 
9 
15 
9 
15 



VEE 



<v C c» 

Gnd 



1.16 
1.16 
1.16 



1.16 
1.16 



1.16 
1.16 



'Inputs 4, 7, 10, and 13 will behave similarly for ac and lj n n values. 
I nputs 5,6, 11, and 1 2 will behave similarly for ac and I j n n values. 



CJ1 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 saries hat baan da- 
tignad to meat tha dc spacif ications shown 
in tha tast table, after tharmal equilibrium 
has baan astablished. Tha circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




if0 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



12 o »N sr**. o 9 

130 *H >» oi 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



Characteristic 


Symbol 


Test 


MC10104P Test Limits 


TEST VO 


LTAGE APP 


LIED TO PINS LISTED BL 


EOW: 


<v C c> 

Gnd 


-30°C 


+25°C 


+85°C 


Unit 


V| H 


max 


V IL min 


V IHA min 


V ILA max 


V E E 


Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Drain Current 


•e 


8 








28 


35 






mAdc 












8 


1.16 


Input Current 


'inH* 


12 














265 






MAdc 


12. 


13 










8 


1.16 






13 














220 






MAdc 


13 










8 


1.16 




'inL 


12 






0. 


5 














MAdc 






12 








8 


1.1 


6 


Logic "1" 


VOH 


15 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 


Vdc 


12, 


13 










8 


1.1 


6 


Output Voltage 




9 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 


Vdc 














8 


1,1 


6 


Logic "0" 


vol 


15 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 














8 


1.16 


Output Voltage 




9 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 


12, 


13 










8 


1,1 


6 


Logic "1" 


v OHA 


9 


-1.080 




-OS 


WO 










-0.910 




Vdc 












12 


8 


1,1 


6 


Threshold Voltage 




9 


-1.080 




-0£ 


80 










-0.910 


















13 












15 


-1.080 




-OS 


80 










-0.910 




I 


I 


12 




13 




( 


I 








15 


-1.080 




-0.980 










-0.910 








13 




1 


2 










Lgoic "0" 


VOLA 


9 




-1.655 










-1 630 




-1.595 


Vdc 


12 




13 




8 


1.16 


Threshold Voltage 




9 




-1.655 










-1.630 




-1.595 






13 




1 


2 














15 




-1.655 










-1.630 




-1.595 


I 


I 












12 


I 


I 


I 






15 




-1.655 










-1.630 




-1.595 
















13 








Switching Times* 






























+1.1 


1 V 




Pulse In 


Pulse Out 


-3. 


Z V 


♦2.0 V 


(50-ohm load) 
















































Propagation Delay 


<12+15+ 


15 






1 


0 


2 


2 


4 


0 






ns 


13 




12 


15 


8 


1,16 




« 12-1 5- 


15 




































15 












*12+9- 


9 












I 














I 


\ 




I 


1 


9 












*12-9+ 


9 




































9 












tl3H5+ 


15 










2 


7 














12 




13 


15 












M3+9- 


9 










2. 


7 














1 


2 




1 


3 


9 










Rise Time 


tl5+ 


15 






1 


5 


2 


0 


3 


5 




















15 










(20 to 80%) 


*9+ 


9 




































9 










Fall Time 


tl5- 


15 




































15 










(20 to 80%) 




9 




































9 











TEST VOLTAGE VALUES 



V|Hr 



V|Lr 



V IHA n 



VlLAn 



V E E 



2 
o 



o 

o 
o 

D 

r+ 

d' 
c 

CD 
Q. 



'Inputs 4, 7, 10, and 13 will behave similarly for ac and I inH values. 
Inputs 5, 6, 11, and 12 will behave similarly for ac and lj n n values. 



MECL 10,000 series 

TRIPLE 2-3-2 INPUT 1 
OR/NOR GATE 



MC10105 



POSITIVE LOGIC 



V EE 



NEGATIVE LOGIC 



3 


4 




5 


6 




10 


7 






11 


14 


13 


15 


12 



X2s J 1 ^ 



^1 1! 



V CC1 = K,n 1 
V CC2 = Pin 16 



= Pin 8 



The MC1 01 05 is a triple 2-3-2 input OR/NOR 
gate. Input pulldown resistors eliminate the need 
to tie unused inputs to an external supply. 



P D = 30 mW typ/gate (No Load) 

tp d = 2.0 ns typ 

Output Rise and Fall Time 
= 3.5 ns typ (10%-90%) 
= 2.0 ns typ (20%-80%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Pulse Generatoi 




Vout 


Vout 




NOR 


OR 




I 


X 


PROPAGATION DELAY 



Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 

50-ohm termination to 
ground located in each 
scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



Unused outputs connected to 
a 50-ohm resistor to ground. 



V out NOR 



V EE = -3.2 Vdc 



80% 
50% 
20% 



80% 

50% 
20% 



— - t-+ |— — - t+ - ■ — 



- +1.1 1 V 
-+0.31 V 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear f pm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 




o 

CJ1 



c 

CD 
Q. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


<v C c> 

Gnd 


(Volts) 


V IH max 


v ILmin 


V IHA min 


V ILA max 


V E E 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1 440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10105L Test Limits 


TFST V/ni TARP APPI IPO TO PIN« 1 ISTPH RCI HIM- 




+25°C 


+fl5°C 


Unit 












Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V|H max 


V IL min 


V|HA min 


V|LA max 


V E E 


Power Supply Drain Current 


'E 


8 








17 


21 






mAdc 










8 


1.16 


Input Current 


•inH 


4 










265 






MAdc 


4 








8 


1.16 


'inL 


4 






0.5 










MAdc 




4 






8 


1.16 


Logic "1" 

Output Voltage 


V 0 H 


3 
2 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 










1.16 
1.16 


Logic "0" 

Output Voltage 


VOL 


3 
2 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


4 










1.16 
1.16 


Logic "1" 

Threshold Voltage 


VOHA 


3 
2 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 






4 


4 




1.16 
1.16 


Logic "0" 

Threshold Voltage 


VOLA 


3 
2 




-1.655 
-1.655 






-1.630 
-1.630 




-1.595 
-1.595 


Vdc 
Vdc 






4 


4 




1,16 
1.16 


Switching Times 

(50-ohm load) 
Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


t4 + 3- 
t4-3+ 
M+2+ 
t 4 -2- 

»3+ 

*2+ 

l 3- 

*2- 


3 
3 
2 
2 
3 
2 
3 
2 


1.0 

1 

1.1 

J 


3.1 

1 

3.6 

1 


1.0 

1 

1.1 

I 




2.9 

I 

3.3 

J 


1.0 

1 

1.1 

J 


3.3 

I 

3.7 

J 








Pul» In 


Pulse Out 


-3.2 V 


+2.0 V 


2 


0 




s 


4 




3 
3 
2 
2 
3 
2 
3 
2 


t 


\ 


1, 


6 



ELECTRICAL CHARACTERISTICS O 

Each MECL 10,000 series circuit has been q 
designed to meet the dc specifications 

shown in the test table, after thermal equi- O 

librium has been established. The circuit is CJI 

in a test socket or mounted on a printed ^ 

circuit board and transverse air flow greater O 

than 500 linear fpm is maintained. Outputs 3. 

are terminated through a 50-ohm resistor to 5' 

-2.0 volts. Test procedures are shown for C 

only one input and one output. The other q_ 
inputs and outputs are tested in the same 

manner. 

P SUFFIX 

PLASTIC PACKAGE 
CASE 648 " 





©Test 
Temperature 

-30°C 
♦25°C 
+85°C 


TEST VOLTAGE VALUES 


<v cc > 

Gnd 


(Volts) 


V|H max 


V IL min 


V|HA min 


V ILA max 


V E E 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10105P Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+25°C 


+85°C 


Unit 


V IH max 


V IL min 


V|HA min 


VlLA max 


VEE 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Drain Current 


>E 


8 








17 


21 






mAdc 










8 


1,16 


Input Current 


•inH 


4 










265 






jiAdc 


4 








8 


1.16 


'inL 


4 






0.5 










/iAdc 




4 






8 


1.16 


Logic "1" 

Output Voltage 


V 0 H 


3 
2 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 








8 
8 


1.16 
1.16 


Logic "0" 

Output Voltage 


vol 


3 
2 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


4 








8 
8 


1.16 
1.16 


Logic "1" 

Threshold Voltage 


VOHA 


3 
2 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 






4 


4 


8 
8 


1.16 
1,16 


Logic "0" 

Threshold Voltage 


vola 


3 
2 




-1.655 
-1.655 






-1.630 
-1.630 




-1.595 
-1.595 


Vdc 
Vdc 






4 


4 


8 
8 


1,16 
1,16 


Switching Times 

(50-ohm load) 
Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


*4+3- 
t4-3+ 
*4+2+ 
t 4 _ 2 - 

*3+ 
t2+ 
'3- 
t2- 


3 
3 
2 
2 
3 
2 
3 
2 






1.0 

i 

1.1 

I 




2.9 

I 

3.3 

I 












Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


2 


0 






4 




3 
3 
2 
2 
3 
2 
3 
2 


J 




1, 


6 



MECL 10,000 series 

TRIPLE 4-3-3 INPUT 
NOR GATE 



MC10106 



POSITIVE LOGIC 



NEGATIVE LOGIC 




V CC i = Pin 1 
V C C2 = pin 16 



The MC10106 is a triple 4-3-3 input NOR 
gate. Input pulldown resistors eliminate the need 
to tie unused inputs to an external supply. 



P D = 30 mW typ/gate (No Load) 

t pd = 2.0 ns typ 

Output Rise and Fall Time 
= 3.5 nstyp (10% -90%) 
= 2.0 n« typ (20% - 80%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V CC1 = V CC2 
+ 2.0 Vdc 
O 



Input 



0.1 MF 



PROPAGATION DELAY 



Pulse Generator 



Input Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20 to 80%) 

50 -ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP m to input 
pin and TP out to output pin. 




L 



B 



80% 
50% 
20% 



=Pl 1 



Unused outputs connected to 
-J a 50-ohm resistor to ground. 



'1. 



V EE = -3.2 Vdc 



8— General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 




o 
o> 

rT 
o 

D 

r-f 

D* 
C 
CD 
Q. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@Test 
Temperature 
-30°C 
+25°C 


TEST VOLTAGE VALUES 


<v C c> 

Gnd 


(Volts) 


V|H max 


V IL min 


V|HA min 


V|LA max 


VEE 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 




MC10106L Test L 


mits 




TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+25°C 


+85°C 


Unit 


V|H max 


V IL min 


V|HA min 


V ILA max 


VEE 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Drain Current 


'E 


8 








17 


21 






mAdc 










8 


1,16 


Input Current 


linH 


4 










265 






AiAdc 


4 








8 


1.16 


"inL 


4 






0.5 










MAdc 




4 






8 


1.16 


Logic "1" 

Output Voltage 


V 0 H 


3 
2 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 










8 
8 


1.16 
1.16 


Logic "0" 

Output Voltage 


vol 


3 
2 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


4 

9 








8 
8 


1.16 
1,16 


Logic "1" 

Threshold Voltage 


VOHA 


3 
2 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 








4 

9 


8 
8 


1,16 
1,16 


Logic "0" 

Threshold Voltage 


VOLA 


3 
2 




-1.655 
-1.655 






-1.630 
-1.630 




-1.595 
-1.595 


Vdc 
Vdc 






4 

9 




8 
8 


1,16 
1,16 


Switching Times 
(50-ohm load) 

Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


*4+3- 
*4-3+ 
*3+ 

13- 


3 


1.0 
1.0 
1.1 

1.1 


3.1 
3.1 
3.6 

3.6 


1.0 
1.0 
1.1 

1.1 


2.0 


2.9 
2.9 
3.3 

3.3 


1.0 
1.0 
1.1 

1.1 


3.3 
3.3 
3.7 

3.7 


ns 






Pulse In 


Pulse Out 


-3.2 V 


+2 .0 V 


4 


3 


8 


1,16 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 





2 

O 



o 



o 
c 

Q. 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



CO 

rb 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


(V CC ) 
Gnd 


(Volts) 


V IH max 


V IL min 


V|HA mm 


V ILA max 


VEE 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1 475 


-5.2 


-0.700 


-1 825 


-1 035 


-1 440 


-5 2 


Characteristic 


Symbol 


Pin 
Under 
Test 




MC10106PTest Li 


mits 




TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


♦25°C 


+85°C 


Unit 


V|H max 


V IL min 


VlHA min 


V ILA max 


VEE 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Oram Current 


•e 


8 








17 


21 






mAdc 










8 


1.16 


Input Current 


l m H 


4 










265 






jiAdc 


4 








8 


1.16 


•mL 


4 






0.5 










/jAdc 




4 






8 


1.16 


Logic "1" 

Output Voltage 


V 0 H 


3 
2 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0 700 
-0700 


Vdc 
Vdc 










8 
8 


1.16 
1.16 


Logic "0" 

Output Voltage 


vol 


3 
2 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1 825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


4 

9 








8 
8 


1.16 
1.16 


Logic "1" 

Threshold Voltage 


VOHA 


3 
2 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 








4 

9 


8 
8 


1.16 
1.16 


Logic "0" 

Threshold Voltage 


vola 


3 
2 




-1.655 
-1.655 






-1.630 
-1 630 




-1.595 
-1.595 


Vdc 
Vdc 






4 

9 




8 
8 


1.16 
1.16 


Switching Times 
(50-ohm load) 

Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


U+3- 
M-3+ 
»3+ 

l 3- 


3 






1.0 
1.0 
1.1 

1.1 


2.0 


2.9 
2.9 
3.3 

3.3 






ns 






Pulse In 


Pulse Out 


-3.2 V 


+2 .0 V 


4 


3 


8 


1.16 



f triple 2-input exclusive^ MECL 10,000 series 

J "OR'VEXCLUSIVE "NOR" V, 

MC10107 



POSITIVE LOGIC 


NEGATIVE LOGIC 


:=3EXz: 


7 3J~^^ 10 

14 CaLJ NC> 12 

15 eJJ ^6P=> 13 


3 = (4 • 5) + (4 • 5) 
2 = (4 • 5) + (4 • 5) V CC1 
V CC2 

vee 


3 = (4 • 5) + (4 • 5) 
= Pin 1 2 = (4 • 5) + (4 • 5) 
= Pin 16 
= Pin 8 



This three gate array is designed to provide 
the positive logic Exclusive OR and Exclusive 
NOR functions in high speed applications. 
Input pulldown resistors eliminate the need to 
tie unused inputs to V^E- 



P D = 40 mW typ/gate (No Load) 

tpd = 2.5 ns typ 

Output Rise and Fall Times 
= 2.5 ns typ (20% to 80%) 
= 3.5 ns typ (10% to 90%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V C C1 

+ 2.0 Vdc 



Vout 

CC2 EXCLUSIVE- 
NOR 



v out 
EXCLUSIVE- 
OR 



25 MFPp" 



Input 



PROPAGATION DELAY 



1 ^ F 



Pulse Generator 

Input Pulse 
t + = t- = 2.0 ± 0.2 ns 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP m to input 
pin and TP out to output pin. 



4D± 



J 

✓jn 0.1 nF 



VoutEXCLUSIVE-NOR 



V out EXCLUSIVE-OR 



jL 



V 80% 

\-50% 
\-20% 



/~80% 

— 20% 
t-+|— — ■ 



■ +1.11 V 
-+0.31 V 



Unused outputs connected to 
a 50-ohm resistor to ground. 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been ..^e^^^^^^lfel 

designed to meet the dc specifications 4 __jhyr — ^ 2 ^^IBP^^nU 

shown in the test table, after thermal equi- .J] ll^KTnAnlYvi L SUFFIX 

librium has been established. The circuit is j ~~ZTr Z^ T n U^n/lfll f || U 11 CERAMIC PACKAGE 

in a test socket or mounted on a printed H j [| I) " CASE 620 

circuit board and transverse air flow greater 7 Zfr ^C L^ 1 ° 

than 500 linear fpm is maintained. Outputs 14 ^] 12 

are terminated through a 50-ohm resistor to 1 5 — 1 3 

-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 



TEST VOLTAGE VALUES 



Characteristic 

Power Supply Drain Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



MC10107L Tart Limits 



Under 
Test 



4.9.14 
5.7.15 



-1.060 
-1.060 
-1.060 
-1.060 
-1.890 
-1.890 
-1.890 
-1.890 
-1.080 
-1.080 
-1.080 
-1.080 



-0.890 
-0.890 
-0.890 
-0.890 
-1.675 
-1.675 
-1.675 
-1.675 



0.5 
-0.960 
-0.960 
-0.960 
-0.960 
-1.850 
-1 850 
-1.850 
-1.850 
-0.980 
-0.980 
-0.980 
-0.980 



265 
220 



-0.810 
-0.810 
-0.810 
-0.810 
-1.650 
-1.650 



• Test 
Temperature 

-30°C 
♦25°C 
+85°C 



jiAdc 
jjAdc 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



-0.890 
-0.890 
-0.890 
-0.890 
-1.825 
-1.825 
-1.825 
-1.825 
-0.910 
-0.910 
-0.910 
-0.910 



-0.700 
-0.700 
-0.700 
-0.700 
-1.615 
-1.615 
-1.615 
-1.615 



Logic "0" 

Threshold Voltage 



1.655 
1.655 



-1.630 
-1.630 
-1.630 
-1.630 



-1.595 
-1.595 
-1.595 
-1.595 



Switching Times (50 i I Load) 
Propagation Delay 



Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 





Inputs 


t+- 


4, 9 or 14 




to either 




Output 




Inputs 




5.7. or 15 




to either 




Output 


t+ 





Input 
4, 9, or 



3.8 
3.8 



4.9,14 
4.9,14 



Corresponding 
Ex-OR/Ex-NOR 
Outputs 

Corresponding 
Ex-OR/Ex-NOR 
Outputs 



Corresponding 
Ex-OR/Ex NOR 
Outputs 



'Individually test each input applying V|h or V| L to input under test. 
"Any Output 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




P SUFFIX 

CERAMIC PACKAGE 
CASE 648 



o 
o 
o 

8 

c 



©Test 

Temperature 

-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


«vcc» 

Gnd 


(Volts) 


V IH max 


V IL min 


V IHA min 


V ILA max 


vee 


-0.890 


-1.890 


-1.206 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Under 
Test 


MC10107P Test Limits 


▼ rc-r W4-ii ▼ A a nni icr\ ▼•*■». BluC 1 ICTCn dci r\uu. 


-30°C 


+25°C 


+85°C 


Unit 




V ul. 1 nuc Mr 


rkicis iunn« 






Min 


Max 


Min 


Max 


Mi.. 


Max 


V| H max 


V IL min 


V IHA min 


V|LA max 


vee 


Power Supply Drain Current 


'E 


8 








28 






mAdc 


All Inputs 








8 


1.16 


Input Current 


'in H 


4.9.14 
5.7.15 








265 
220 






jjAdc 
pAdc 










8 
8 


1.16 
1.16 


'in L 








0.5 








/iAdc 










8 


1.16 


Logic "1" 

Output Voltage 


v 0H 


2 
2 
3 
3 


-1.060 
-1.060 
-1.060 
-1.060 


-0.890 
-0.890 
-0.890 
-0.890 


-0.960 
-0.960 
-0.960 
-0 960 


-0810 
-0.810 
-0.810 
-0.810 


-0.890 
-0.890 
-0.890 
-0.890 


-0.700 
-0.700 
-0.700 
-0.700 


Vdc 

1 


4.5 

4 

5 








8 

1 


1.16 

1 


Logic "0" 

Output Voltage 


vol 


2 
2 
3 
3 


-1.890 
-1.890 
-1.890 
-1.890 


-1.675 
-1.675 
-1.675 
-1.675 


-1.850 
-1.850 
-1 850 
-1.850 


-1 650 
-1.650 
-1.650 
-1.650 


-1.825 
-1.825 
-1.825 
-1.825 


-1 615 
-1 615 
-1.615 
-1.615 


Vdc 

i 


4 

5 

4.5 








8 

1 


1.16 

I 


Logic "I" 

Threshold Voltage 


V 0 HA 


2 
2 
3 
3 


-1.080 
-1.080 
-1.080 
-1.080 




-0.980 
-0.980 
-0.980 
-0.980 




-0.910 
-0.910 
-0.910 
-0.910 




Vdc 

1 


5 




4 

4 

5 


4 


8 

1 


1.16 

1 


Logic "0" 

Threshold Voltage 


VOLA 


2 
2 
3 
3 




-1.655 
-1.655 
-1.655 
-1.655 




-1.630 
-1 630 
-1 630 
-1 630 




-1.595 
-1.595 
-1.595 
-1.595 


Vdc 

1 


5 




4 

5 
4 


4 


8 

1 


1.16 

I 


Switching Times (50 fl Load) 
Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


t++ 
t+- 

t++ 
t+ 


4, 9 or 14 
to either 
Output 
Inputs 

5.7, or 15 
to either 
Output 






Min 


Typ 


Max 






Unit 


+ 1.1 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


11 


2.0 

1 

2.8 

1 

2.5 
2.5 


3 7 

3 5 
3.5 


ns 


5.7.15 

i 

4.9,14 

I 

4,9,14 
4,9,14 


Input 

4. 9, or 
14 

5. 7. or 
15 

Any Input 
Any Input 


Corresponding 
Ex-OR/Ex-NOR 
Outputs 

Corresponding 
Ex-OR/Ex-NOR 
Outputs 

Corresponding 
Ex-OR/Ex NOR 
Outputs 


8 


1.16 



'Individually test each input applying V|n or V||_ to input under test. 
•Any Output 



A MECL 10,000 series 

DUAL 4-5-INPUT I 

"OR/NOR" GATE V 



MC10109 



POSITIVE LOGIC 





NEGATIVE LOGIC 



9- 
10- 



V CC1 = 1 
V C C2 = 16 
V EE =8 



-14 
-15 



The MC10109 is a dual 4-5 input OR-NOR 
gate which is pin compatible with the MECL III 
MC1660L dual OR-NOR gate. All inputs are 
terminated by a 50 k ohm resistor to V££ 
eliminating the need to tie unused inputs low. 



t pd = 2.0 ns typ 

Pq = 30 mW typ/gate (No Load) 
Output Rise and Fall Times 

(10% to 90%) 3.5 ns 

(20% to 80%) 2.0 ns 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



v in V CC1 = V CC2 

To Channel "A" +2.0 Vdc 
O 



Vout 


Vout 


NOR 

i 


OR 

I 



Pulse Generator 




Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 



50-ohm termination to 
ground located in each 
scope channel input. 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 

V EE = 



Unused outputs connected to 
a 50-ohm resistor to ground. 



V ou t 



0.1 Mf= 



PROPAGATION DELAY 



80% 
50% 
20% 



80% 

50% 
20% 



- + 1.1 1 V 

-+0.31 V 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 




10m 



O 
o 

I 

8 

5' 
c 

8. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 

-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


<vcc> 

Gnd 


(Volts) 


V IH max 


V IL min 


V IHA min 


V ILA max 


V E E 


-0.890 


-1.890 


-1.206 


-1.500 


-5.2 


-0.810 


-1.850 


-1.106 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10109L Test Limits 


TEST VOLTAGE APPLIED TO PINS BELOW: 


-30°C 


+25°C 


+85°C 


Unit 


V|H max 


V IL min 


V|HA min 


VILA max 


V E E 


Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Drain Current 


"E 


8 








11 


14 






mAdc 










8 


1,16 


Input Current 


•inH 


4 










265 






jiAdc 


4 








8 


1,16 


'inL 


4 






0.5 










MAdc 




4 






8 


1.16 


High Output Voltage 


V 0 H 


2 
3 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 








8 
8 


1.16 
1.16 


Low Output Voltage 


vol 


2 
3 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


4 








8 
8 


1.16 
1.16 


High Threshold Voltage 


v OHA 


2 
3 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 






4 


4 


8 
8 


1.16 
1.16 


Low Threshold Voltage 


V 0 LA 


2 
3 




-1.655 
-1.655 






-1.630 
-1.630 




-1.595 
-1.595 


Vdc 
Vdc 






4 


4 


8 
8 


1.16 
1.16 


Switching Times 

(50-ohm load) 
Propagation Delay 

Rise Time 
(20 to 80%) 

Fall Time 
(20 to 80%) 


»4+2 + 
t 4 _ 2 - 
«4+3- 
M-3 + 
t2+ 
t 3+ 

t 2 - 
t3- 


2 
2 
3 
3 
2 
3 
2 
3 


1.0 

1 

1.1 

1 


3.1 

I 

3.6 

I 


1.0 

I 

1.1 

I 


2.0 


2.9 

I 

3.3 

I 


1 0 

I 

1.1 

1 


3.3 

I 

3.7 

I 








Pulse In 


Puis* Out 


-3.2 V 


+2.0 V 


r 


s 


4 


2 
2 
3 
3 
2 
3 
2 
3 


8 


1,16 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 




o 
o 

—a 

o 

CO 

8 

D 

r+ 

5' 
c 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



©Test 
Temperature 
-30°C 
+25°C 
♦85°C 


TEST VOLTAGE VALUES 


(Vcc) 
Gnd 


(Volts) 


V|H max 


V IL min 


V|HA min 


V ILA max 


vee 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 


MC10109P Test Limits 


TEST VOLTAGE APPLIED TO PINS BELOW: 


-3D°C 


♦25°C 


+as°c 


Unit 












Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V|H max 


V|L min 


V|HA min 


VILA max 


vee 


Power Supply Drain Current 


<E 


8 








11 


14 






mAdc 










8 


1.16 


Input Current 


"inH 


4 










265 






nAdc 


4 








8 


1.16 


'inL 


4 






0.5 










nAdc 




4 






8 


1.16 


High Output Voltage 


V 0 H 


2 
3 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 








8 
8 


1.16 
1.16 


Low Output Voltage 


vol 


2 
3 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


4 








8 
8 


1.16 
1.16 


High Threshold Voltage 


v 0HA 


2 
3 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 






4 


4 


8 
8 


1,16 
1,16 


Low Threshold Voltage 


V 0 LA 


2 
3 




-1.655 
-1.655 






-1.630 
-1.630 




-1.595 
-1.595 


Vdc 
Vdc 






4 


4 


8 
8 


1,16 
1,16 


Switching Times 
< 50-ohm load) 
Propagation Delay 

Rise Time 
(20 to 80%) 

Fall Time 
(20 to 80%) 


*4+2+ 
t 4 _ 2 - 
M+3- 
*4-3+ 

»2+ 

*3+ 

*2- 

*3- 


2 
2 
3 
3 
2 
3 
2 
3 






1.0 

I 

1.1 

I 


2.0 


2.9 

1 

3.3 

1 












Pulse In 


Pulsa Out 


-3.2 V 


+2.0 V 






4 


2 
2 
3 
3 
2 
3 
2 
3 


8 


1,16 



/ "\ M EC L 1 0,000 series 

I DUAL 3-1 NPUT 3-OUTPUT I 

_y "OR" GATE V 

Mciono 



POSITIVE LOGIC 




9 - 
10- 




NEGATIVE LOGIC 



5 ^ N 

10 ^ 12 

" "W^ 13 

^ 14 



V C C1 = 1. 15 
V C C2 = 16 
V EE =8 



The MC101 10 is designed to drive up to three 
transmission lines simultaneously. The multiple 
outputs of this device also allow the wire-"OR"- 
ing of several levels of gating for minimization 
of gate and package count. 

The ability to control three parallel lines 
from a single point makes the MC101 10 particu- 
larly useful in clock distribution applications 
where minimum clock skew is desired. Three 
Vcc P ms are provided and each one should 
be used. 



P D = 80 mW typ/gate (No Load) 

t pd = 2 4 ns *VP * A " Outputs Loaded) 

Output Rise and Fall Time: (All Outputs Loaded) 

= 2.2 ns typ (20% to 80%) 

= 4.0 ns typ (10% to 90%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



V C C1 = V CC2 
Vj n +2.0 Vdc V out 



Pulse Generator 



Input Pulse 
t+ = t- - 2.0 ± 0.2 ns 
(20 to 80%) 



50-ohm termination to ground lo 
cated in each scope channel input 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 




PROPAGATION DELAY 



£ 



it 



Unused outputs connected to 
a 50-ohm resistor to ground. 



80% 
50% 
20% 




See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 

(50-ohm load) 
Propagation Delay 



Rise Time 
(20 to 80%) 



Fall Time 
(20 to 80%) 



Symbol 



V 0 H 



vol 



v 0HA 



VQLA 



*5+2+ 
*5-2- 
l 5+3+ 
*5-3- 
*5+4+ 
t 5 _ 4 _ 

<2+ 
»3+ 
t4+ 
«2- 
*3- 
»4- 



Pin 
Under 
Test 



MC10110L Test Limits 



-30°C 



-1.060 
-1.060 
-1.060 



-1.890 
-1.890 
-1.890 



-0.890 
-0.890 



-1.675 
-1.675 
-1.675 



-1.655 
-1.655 
-1.655 



-0.960 
-0.960 
-0.960 



-1.850 
-1.850 
-1.850 



-0.980 
-0.980 
-0.980 



Typ 



-0.810 
-0.810 
-0.810 



-1.650 
-1.650 
-1.650 



-1.630 
-1.630 
-1.630 



-0.890 
-0.890 
-0.890 



-1.825 
-1.825 
-1.825 



-0.910 
-0.910 
-0.910 



-0.700 
-0.700 
-0.700 



-1.615 
-1.615 
-1.615 



-1.595 
-1.595 
-1.595 



Vdc 
Vdc 
Vdc 



Vdc 
Vdc 
Vdc 



Vdc 
Vdc 
Vdc 



Vdc 
Vdc 
Vdc 



'Individually test each input using the pin connections shown. 



TEST VOLTAGE VALUES 



VlHn 



V|Ln 



VlHAn 



VlLAr, 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hn 



V|Lr 



V|HA n 



VlLAr 



VEE 



(V CC ) 
Gnd 



1.15.16 
1,15,16 
1,15,16 



1,15,16 
1.15,16 
1.15,16 



1,15,16 
1,15,16 
1,15,16 



1.15.16 
1.15,16 
1,15,16 



o 
o 



o 

r+ 

c 

CD 
Q. 



00 

o 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 





P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



•Individually test each input using tha pin connections shown. 



























©Test 














































Temperature 


V|H max 


V|L min 


VlHA min 


VILA max 


V E E 
































-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 
































+25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 
































+8S°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


















MC10110P Tact Limit* 




































































Pin 


























TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 












Under 


-30°C 






+25°C 






+85 U C 




















<v C c> 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V|H max 


V|L min 


VlHA min 


V|LA max 


V E E 


Gnd 


Power Supply Drain Current 


•e 


8 














38 






mAdc 












8 


1.15,16 


Input Current 


<inH 


5.6,7 














425 






jUAdc 












8 


1.15,16 




•inL 


5.6.7 






0.5 














MAdc 












8 


1,15,16 


Logic "1" 


V 0 H 


2 


-1.060 


-0.890 


-0. 


960 






-0.810 


-0.890 


-0.700 


Vdc 


5 










£ 




1.15,16 


Output Voltage 


3 


-1.060 


-0.890 


-0. 


960 






-0.810 


-0.890 


-0.700 


Vdc 


6 










8 




1,15,16 






4 


-1.060 


-0.890 


-0. 


960 






-0.810 


-0.890 


-0.700 


Vdc 


7 










e 




1,15,16 


Logic "0" 


VOL 


2 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 












£ 




1,15,16 


Output Voltage 


3 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 












E 




1,15,16 






4 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 












£ 




1,15,16 


Logic "1" 


VOHA 


2 


-1.080 




-0. 


980 










-0.910 




Vdc 






5 






1 


1.15,16 


Threshold Voltage 




3 


-1.080 




-0. 


980 










-0.910 




Vdc 






6 




£ 


I 


1.15.16 






4 


-1.080 




-0.980 










-0.910 




Vdc 






7 




£ 


J 


1.15,16 


Logic "0" 


VOLA 


2 




-1.655 










-1.630 




-1.595 


Vdc 










5 


£ 


\ 


1.15.16 


Threshold Voltage 


3 




-1.655 










-1.630 




-1.595 


Vdc 










6 


£ 


i 


1.15.16 






4 




-1.655 










-1.630 




-1.595 


Vdc 










7 


£ 


i 


1.15,16 


Switching Times 
















































(50-ohm load) 


































Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 


t&+2+ 


2 






1.4 


2.4 


3.5 






ns 






5 


2 


£ 


i 


1,15,16 




*5-2- 


2 


































2 












l 5+3+ 


3 


































3 












*5-3- 


3 


































3 












»5+4+ 


4 


































4 












t5-4- 


4 


































4 










Rise Time 


»2+ 


2 






1.1 


2.2 






















2 










(20 to 80%) 


*3+ 
M+ 


3 
4 


































3 
4 










Fall Time 


*2- 


2 


































2 










(20 to BOX) 


<3- 


3 


































3 












<4- 


4 


































4 











TEST VOLTAGE VALUES 



o 
o 



8 

D 

5' 
c 

8. 



DUAL 3-INPUT 3-OUTPUT 
"NOR" GATE 

MCI 0111 



MECL 10,000 series 



POSITIVE LOGIC 



NEGATIVE LOGIC 



9- 
10- 
11 - 



^ -I* — " 



V C C1 = 1. 15 
V CC2 = 16 
V EE =8 



The MC101 1 1 is designed to drive up to three 
transmission lines simultaneously. The multiple 
outputs of this device also allow the wire-"OR"- 
ing of several levels of gating for minimization 
of gate and package count. 

The ability to control three parallel lines 
from a single point makes the MC101 1 1 particu- 
larly useful in clock distribution applications 
where minimum clock skew is desired. Three 
Vcc P' ns are provided and each one should be 
used. 



Pq = 80 mW typ/gate (No Load) 

t pd = 2.4 ns typ (All Outputs Loaded) 

Output Rise and Fall Time: (All Outputs Loaded) 

= 2.2 nstyp (20% to 80%) 

= 4.0 ns typ ( 1 0% to 90%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V CC1 = V CC2 
+ 2.0 Vdc 



Input Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20 to 80%) 



50 -ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 




PROPAGATION DELAY 



Pulse Generator 



-+1.11 V 
-+0.31 V 



"tr rt- 

/"80% \ 

/~ 50% \ 

_JH. — 20% \ 

t-+ [— — -j t 



Unused outputs connected to 
a 50-ohm resistor to ground. 



V EE = -3.2 Vdc 



See General Information section for packaging. 



3-31 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



2 

o 



o 
o 

3 

5* 
c 



































©Test 






















































Temperature 


V IH max 


V|L min 


VlHA min 


VILA max 


V E E 








































-30°C 


-0 890 


-1.890 


-1 205 


-1.500 


-52 








































♦25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 








































♦85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 






















MC10111L Test Limits 
















































































Pin 


































TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 












Under 




-30 U C 








♦ 25°C 








♦85°C 






















(V CC ) 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


M 


in 


Max 


Unit 


V|H max 


V IL min 


VlHA min 


V|LA max 


V E E 


Gnd 


Power Supply Drain Current 


'E 


8 














38 






mAdc 












8 


1.15,16 


Input Current 


>inH 


5.6.7 
















425 








AiAdc 










8 


1.15.16 




',nL 


5,6.7 










0.5 
















JiAdc 












8 


1.15.16 


Logic "1" 


V 0 H 


2 


-1.060 


-0. 


390 


-0960 






-0 


310 


-0.890 


-0.700 


Vdc 












8 


1.15,16 


Output Voltage 




3 


-1.060 


-0.890 


-0 960 






-0. 


B10 


-0. 


390 


-0.700 


Vdc 












t 




1.15.16 






4 


-1.060 


-0.890 


-0.960 






-0. 


310 


-0. 


B90 


-0.700 


Vdc 












8 


1.15,16 


Logic "0" 


vol 


2 


-1. 


390 


-1.675 


-1 850 






-1.650 


-1.825 


-1.615 


Vdc 


5 










8 


1.15,16 


Output Voltage 




3 


-1. 


390 


-1.675 


-1.850 






-1 650 


-1.825 


-1.615 


Vdc 


6 










t 




1,15,16 






4 


-1. 


B90 


-1 675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 


7 










f 


\ 


1.15.16 


Logic "1" 


v OHA 


2 


-1.080 






-0. 


980 










-0.910 






Vdc 










5 


8 


1,15.16 


Threshold Voltage 




3 


-1.080 






-0.980 










-0.910 






Vdc 










6 


i 


> 


1,15,16 






4 


-1. 


080 






-0 


980 










-0.910 






Vdc 










7 


f 


I 


1,15,16 


Logic "0" 


VOLA 


2 






-1 655 










-1 630 






-1.595 


Vdc 






5 




8 


1,15,16 


Threshold Voltage 




3 






-1.655 










-1 630 






-1.595 


Vdc 






6 




t 


I 


1.15.16 






4 






-1.655 










-1 630 






-1.595 


Vdc 






7 




8 


1.15,16 


Switching Times 
























































(50-ohm load) 










































Pulse In 


Pulse Out 


-3.2 V 


♦2jOV 


Propagation Delay 


l 5+2- 


2 




4 


3.5 


1.4 


2.4 


3.5 


1.5 


3.8 


ns 






5 


2 


8 


1,15,16 




15-2+ 


2 










































2 












t5+3- 


3 










































3 












»5-3+ 


3 










































3 












«5+4- 


4 










































4 












l 5-4+ 


4 










































4 










Rise Time 


«2+ 


2 


1.0 






1.1 


2.2 


3.5 


1.2 


3.8 














2 










<20 to 80%) 


<3+ 


3 










































3 












<4+ 


4 










































4 










Fall Time 


t2- 


2 










































2 










(20 to 80%) 


*3- 


3 










































3 












<4- 


4 








































4 











TEST VOLTAGE VALUES 



'Individually test each input using the pin connections shown. 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 





P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



o 



8 

5" 
c 

a. 



























©Test 














































Temperature 


V|H max 


V|L min 


V|HA min 


V ILA max 


V£E 
































-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 
































+25 


°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 
































+85 


°C 


-0 700 


-1.825 


-1.035 


-1.440 


-5.2 


















MClOIIIPTest Limits 




































































Pin 


























TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 












Under 


-30°C 






♦ 25°C 






♦85"C 




















<v C c> 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V IH max 


V IL min 


V|HA min 


V|LA max 


V E E 


Gnd 


Power Supply Dram Current 


'E 


8 














38 






mAdc 












8 


1.15.16 


Input Current 


'inH 


5.6.7 












425 






pAdc 












8 


1.15.16 




'inL 


5.6.7 






0.5 












MAdc 












8 


1.15.16 


Logic "1" 


V 0 H 


2 


-1.060 


-0.890 


-0.960 






-0810 


-0.890 


-0 700 


Vdc 












8 




1.15.16 


Output Voltage 


3 


-1.060 


-0.890 


-0 960 






-08 


10 


-0.890 


-0.700 


Vdc 












8 




1.15.16 






4 


-1.060 


-0.890 


-0.960 






-0.8 


10 


-0.890 


-0.700 


Vdc 












8 




1.15.16 


Logic "0" 


vol 


2 


-1.890 


-1 675 


-1 850 






-1 650 


-1.825 


-1.615 


Vdc 


5 










8 




1.15.16 


Output Voltage 




3 


-1.890 


-1.675 


-1 850 






-1 650 


-1 825 


-1.615 


Vdc 


6 










8 




1.15.16 






4 


-1.890 


-1 675 


-1 850 






-1.650 


-1.825 


-1.615 


Vdc 


7 










8 




1.15.16 


Logic "1" 


VOHA 


2 


-1080 




-0 


980 










-0.910 




Vdc 










5 


£ 




1.15.16 


Threshold Voltage 




3 


-1.080 




-0 


980 










-0.910 




Vdc 










6 


E 




1.15,16 






4 


-1.080 




-0 


980 










-0.910 




Vdc 










7 


E 




1.15.16 


Logic "0" 


VOLA 


2 




-1.655 










-1 630 




-1.595 


Vdc 






5 




8 




1.15.16 


Threshold Voltage 


3 




-1.655 










-1 630 




-1.595 


Vdc 






6 




£ 




1.15.16 






4 




-1.655 










-1 630 




-1.595 


Vdc 






7 




£ 




1.15.16 


Switching Times 
















































(50-ohm load) 


































Puis 


e In 


Pulse Out 


-3.2 V 


♦2.0 V 


Propagation Delay 


«5+2- 








1.4 


2.4 


35 






ns 






5 


2 


£ 




1.15.16 




t5_ 2+ 




































2 












*5+3- 




































3 












»5-3* 




































3 












»5+4- 




































4 












<5-4+ 




































4 










Rise Time 


»2+ 








1 


1 


2.2 






















2 










(20 to 80%) 


<3+ 




































3 












t4+ 




































4 










Fall Time 


»2- 




































2 










(20 to 80%) 


*3- 




































3 












»4- 




































4 











TEST VOLTAGE VALUES 



'Individually test each input using the pin connections shown. 



MECL 10,000 series 

QUAD EXCLUSIVE 
OR GATE 



MC10113 



Advance Information 



POSITIVE LOGIC 

10 9 




V C C1 = Pin 1 
V CC2 = Pin 16 
V EE = Pin 8 



TRUTH TABLE 



A 


B 


E 


OUTPUT 


L 


L 


L 


L 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


L 


0 


0 


H 


L 



0 = Don't Care 



The MC10113 is a quad Exclusive OR gate, 
with an enable common to all four gates. All 
four outputs may be wire-ORed together to 
perform a 4-bit comparison function (A = B). 
The enable is active low. Input pulldown re- 
sistors included in the circuit make it un- 
necessary to tie down unused inputs. Open 
emitter outputs permit direct connection of 
outputs to busses. 



P D = 175 mW typ/pkg (No Load) 
tpd = 25 nstyp 
Output Rise and Fall Times 
= 2.0 ns typ (20% to 80%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



VCC 1 ~" V CC2 
+ 2 0 Vdc 



.1 



®- 



0.1 nF 



Pulse Generator 

Input Pulse 
t+ = t- = 1.5 + 0.2 n 
(20 to 80%) 



3£ 



50-ohm termination to ground 
located in each scope channel 
input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP jn to input 
pin and TP out to output pin. 



i _ J 

fl„, 



80% 
50% 
20% 

> 20 
nsec- 



80% 
50% 
20% 



V E E = 



Unused outputs connected to 
a 50-ohm resistor to ground. 



This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 



3-34 



CO 
CJ1 



ELECTRICAL CHARACTERISTICS 

Each MECL 10.000 series circuit has been 
designed to meet the dc specif ications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown 
only for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 









12 ~~ 




■to- 




15 








Temperature 


V|H max 


v ILmin 


V|HA min 


V ILA max 


V E E 












13 


















-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 






























+25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


























































+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 










p . 

Under 
Test 


MC10113L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 










-30°C 


+25°C 


+85 


°C 






(V CC ) 
Gnd 


Characteristic 


Symbol 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


V IH max 


VlL min 


V IHA min 


V|LA max 


VEE 


Power Supply Drain Current 


l E 


8 


_ 


_ 




42 


_ 


_ 


mAdc 












8 


1.16 


Input Current 


'in H 


4,7,10,13 


- 


- 








265 






fiAdc 


• 


- 


- 






8 


1.16 






5,6.11,12 












220 


- 


- 


MAdc 












8 


1.16 






9 












545 






MAdc 


9 










8 


1.16 




'in L 










0.5 






MAdc 












8 


1.16 


Logic "1" 


V 0 H 


2 


-1.060 


-0.890 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 


4 










8 




1,16 


Output Voltage 




3 


-1.060 


-0.890 


-0.960 


-O.810 


-0.890 


-0.700 






7 






















14 


-1.060 


-0.890 


-0.960 


-0.810 


-0.890 


-0.700 


J 


I 


11 










I 


I 










15 


-1.060 


-0.890 


-0.960 


-0.810 


-0.890 


-0.700 






13 














. 




Logic "0" 


vol 


2 


-1.890 


-1.675 


-1.850 


-1.650 


-1.825 


-1.615 


Vdc 




4 








8 




1.16 


Output Voltage 




3 


-1.890 


-1.675 


-1.850 


-1.650 


-1.825 


-1.615 








7 




















14 


-1.890 


-1.675 


-1 .850 


-1.650 


-1.825 


-1.615 


j 


I 




11 








I 


\ 


J 


I 






15 


-1 .890 


-1.675 


-1.850 


-1.650 


-1.825 


-1.615 








13 
















Logic "1" 


v OHA 


2 


-1.080 




-0.980 






-0.910 




Vdc 






4 






8 




1.16 


Threshold Voltage 




3 


-1.080 




-0.980 






-0.910 












6 


















14 


-1.080 




-0.980 






-0.910 




I 


I 






10 






I 


\ 


1 


I 






15 


-1 080 




-0.980 






-0.910 












12 














Logic "0" 


V 0 LA 


2 




-1.655 








-1.630 




-1.595 


Vdc 








5 


8 




1.16 


Threshold Voltage 




3 




-1.655 








-1.630 




-1.595 












7 














14 




-1.655 








-1.630 




-1.595 


I 


I 








11 


J 


I 


1 


I 






15 




-1.655 








-1.630 




-1 .595 












13 










Switching Times (50 ft Load) 










Min 


Typ 


Max 






Unit 


+1.11 V 




Pulse In 


Pulse Out 


-32 V 


+2.0 V 


Propagation Delay 


U+2+ 


2 










3.0 








ns 






4 


2 


8 




1.16 




*4-2- 


2 










3.0 
















4 
















t9+2- 


2 










3.4 












4 




9 
















*9-2+ 


2 










3.4 












4 




9 














Rise Time 


<2+ 


2 










2.0 
















4 














(20 to 80%) 














































Fall Time 


t2- 


2 










2.0 
















4 














(20 to 80%) 















































TEST VOLTAGE VALUES 
(Volts) 



o 

—A 

o 

—ft 

CO 

o 
o 

3 

r+ 

d' 
c 

CO 



•Individually test each input applying V|h or V|(_ to input under test. 



^ MECL 10,000 series 

TRIPLE LINE RECEIVER 



MC10114 



POSITIVE LOGIC 




NEGATIVE LOGIC 



V CC1 = Pin 1 
V CC 2 = pin 16 
V EE = Pin 8 



The MC10114 is a triple line receiver designed for 
use in sensing differential signals over long lines. An 
active current source and translated emitter follower 
inputs provide the line receiver with a common mode 
noise rejection limit of one volt in either the positive 
or the negative direction. This allows a large amount 
of common mode noise immunity for extra long lines. 

Another feature of the MC10114 is that the OR 
outputs (pins 3, 7, 15) go to a logic low level whenever 
the inputs are left floating. The outputs are each cap- 
able of driving 50 ohm transmission lines. 

This device is useful in high speed central processors, 
minicomputers, peripheral controllers, digital commu- 
nication systems, testing and instrumentation systems. 
The MC10114 can also be used for MOS to MECL 
interfacing and it is ideal as a sense amplifier for MOS 
RAM's. 

A Vbb reference is provided which is useful in 
making the MC101 14 a Schmitt trigger, allowing single- 
ended driving of the inputs, or other applications where 
a stable reference voltage is necessary. 



t pc j = 2.4 ns typ (Single Ended Input) 
t pd = 2.0 ns typ (Differential Input) 
P D = 145 mW typ/pkg 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Pulse Generator 

Input pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



^CC1 = V CC2 
+ 2.0 Vdc 
O 



25^F 



r 
l 



i 
l 



v out v out 

1 1 



0.1 nF 





Coax 




Coax 






t 3 





I 

f— Unused outputs 
connected to a 
50-ohm resistor 
to ground. 



I 



I . 



PROPAGATION DELAY 



r 



80% 
50% 
20% 



80% 
50% 
20% 



t++ k- 



+ 1.11 V 
-+0.31 V 




;o.i hf 



I One input from each gate must 
_J be tied to V BB (Pin 1 1) during testing. 



1 



01 HF 



6 -3.2 Vdc 
V E E 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 



Each MECL 10.000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




10m 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 

-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


<v C c» 

Gnd 


(Volts) 


V|H max 


V IL min 


V|HA min 


V|LA max 


V B B 


V|HH* 


V|LH* 


V|HL* 


VlLL' 


V E E 


-0.890 


-1.890 


-1 205 


-1.500 


From 
Pin 
11 


+0.110 


-0.890 


-1.890 


-2.890 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


+0.190 


-0.850 


-1.810 


-2 850 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


+0.300 


-0.825 


-1.700 


-2.825 


-5.2 


Characteristic 


Symbol 


Pin 


MC10114LTest Limits 


Unit 


TCCT V/CII TAftC A DDI ICn TO D'IKIC DCI rtl/U- 






+81 


»°C 








Under 
Test 


Min 


Max 


Min 


Tvp 


Max 


Min 


Max 


V IH max 


V IL min 


VlHA min 


VILA max 


V 8 B 


V IHH* 


VlLH' 


V|HL* 


VlLL* 


VEE 


Power Supply Drain Current 


'e 


8 








28 


35 






mAdc 




4.9.12 






5.10.13 










8 


1.16 


Input Current 


'inH 


4 










45 






*iAdc 


4 


9.12 






5.10,13 










8 


1.16 


'CBO 


4 










1.0 






MAdc 




9.12 






5.10.13 










8.4 


1.16 


Logic "1" Output Voltage 


VOH 


2 
3 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0 960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 

9.12 


9.12 
4 






5.10.13 
5.10.13 










8 
8 


1.16 
1.16 


Logic "0" Output Voltage 


vol 


2 
3 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1 825 


-1.615 
-1.615 


Vdc 
Vdc 


9.12 
4 


4 

9.12 






5.10.13 
5.10.13 










8 
8 


1.16 
1.16 


Logic "1" Threshold Voltage 


VOHA 


2 
3 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 


9.12 


9.12 


4 




5.10.13 
5.10.13 










8 
8 


1.16 
1.16 


Logic "0" Threshold Voltage 


V 0 LA 


2 
3 




-1.655 
-1.655 






-1.630 
-1.630 




-1.595 
-1.595 


Vdc 
Vdc 


9.12 


9.12 


4 


4 


5.10.13 
5,10,13 










8 
8 


1.16 
1.16 


Reference Voltage 


V B B 


11 


-1.420 


-1.280 


-1.350 




-1.230 


-1.295 


-1.150 


Vdc 










5.10.13 










8 


1.16 


Common Mode Rejection Test 


VOH 


2 
3 


-1.060 
-1060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 












4 


5 


5 


4 


8 
8 


1.16 
1.16 


vol 


2 
3 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1 650 
-1.650 


-1.825 
-1.825 


-1.615 
-1 615 


Vdc 
Vdc 












4 


5 


5 


4 


8 
8 


1.16 
1.16 


Switching Timet (50-ohm Load) 
Propagation Delay" 

Rise Time (20% to 80X1 
Fall Time (20% to 80%) 


'4+2+ 
t4-2- 
M+3- 
M-3+ 

♦2+ 

*3+ 

t2- 

•3- 


2 
2 
3 
3 

2 . 
3 
2 
3 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 








Pulse In 


Pulse Out 












-3.2 V 


+2.0 V 


1.0 
1.5 

1 


4.4 
38 

1 


1.0 

i 

1.5 

1 


2.4 

1 

2 1 

I 


4.0 

3.5 

1 


0.9 
1.5 

I 


43 

3.7 

1 






4 




2 
2 
3 
3 
2 
3 
2 
3 


5.1C 


.13 


{ 




1, 


6 



*V|hh = ' n put logic "1" level shifted positive one volt for common mode rejection tests. 

V|LH = '"put logic "0" level shifted positive one volt for common mode rejection tests. 

V|HL = Input logic "1" level shifted negative one volt for common mode rejection tests. 

V|ll = '"put logic "0" level shifted negative one volt for common mode rejection tests. 
* 'Delay is 2.0 ns with differential input. 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




2 
O 



o 
o 

D 

r-f 

5' 
c 

CD 

Q. 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



• TMt 

Temperature 

-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


<vcc> 

Ond 


(Vohs) 


V|H max 


V|L min 


V IHA min 


V ILA max 


V B B 


VlHH* 


V|LH* 


VlHL* 


V|LL # 


V E E 


-0.890 


-1.890 


-1.205 


-1.500 


From 


+0.110 


-0.890 


-1.890 


-2.890 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


Pin 


+0.190 


-0.850 


-1.810 


-2.850 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


M 


+0.300 


-0.825 


-1.700 


-2.825 


-5.2 


Characteristic 


Symbol 


Pm 


MC10114P Test Limits 


Unit 


TCCT U<tl TACC A DDI ICR Tt\ DIUC DCI mil. 


.an°c 




+« 


















Under 
Test 


Mln 


Max 


Mm 


Typ 


Max 


Min 


Max 


V IH max 


V IL min 


V IHA min 


V ILA max 


Vbb 


V|MH # 


V|LH* 


V|HL # 


V|LL # 


V C E 


Power Supply Drain Currant 


•e 


8 








28 


36 






mAdc 




4,9,12 






5,10,13 










8 


1.16 


Input Current 


■inH 


4 










45 






jiAdc 


4- 


9,12 






5,10,13 










8 


1,16 


'CBO 


4 










1.0 






MAdc 




9.12 






5,10,13 










8.4 


1.16 


Logic "1" Output Voltage 


V 0 H 


2 
3 


-1.060 
-1.060 


-0890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 

9,12 


9,12 
4 






5,10,13 
5,10,13 










8 
8 


1.16 
1.16 


Logic "0" Output Voltage 


vol 


2 
3 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


9,12 
4 


4 

9.12 






5,10,13 
5.10,13 










8 
8 


1.16 
1,16 


Logic "1" Threshold Voltage 


VOHA 


2 
3 


-1.060 
-1.060 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 


9,12 


9,12 


4 


4 


5,10,13 
5.10,13 










8 
8 


1.16 
1.16 


Logic "0" Threshold Voltage 


VOLA 


2 

3- 




-1.655 
-1.655 






-1.630 
-1.630 




-1.595 
-1.595 


Vdc 
Vdc 


9,12 


9,12 


4 


4 


5.10.13 
5.10.13 










8 
8 


1.16 
1.16 


Reference Voltage 




11 


-1.420 


-1.280 


-1.350 




-1.230 


-1.295 


-1.150 


Vdc 










5.10.13 










8 


1.16 


Common Mode Rejection Test 


V 0 H 


2 
3 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 












4 


5 


5 


4 


8 
8 


1.16 
1.16 


vol 


2 
3 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 












4 


5 


5 


4 


8 
8 


1.16 
1.16 


Switching Times (SO-ohm Load) 
Propagation Delay" 

Rita Time (20% to MM) 
Ml Time (20ft to 80%) 


t 4+2+ 
*4-2- 
U+3- 
U-3+ 
«2+ 
*3+ 
»2- 
t3- 


2 
2 
3 
3 
2 
3 
2 
3 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 








Pulse In 


Puis* Out 












-3.2 V 


♦2.0 V 






1.0 

t 

1.5 

1 


2.4 

1 

2.1 

1 


4.0 

1 

3.5 

1 








s 






2 
2 
3 
3 
2 
3 
2 
3 


5.1C 


.13 


f 




1. 


6 



* V|hh * Input logic "1" level shifted positive one volt for common mode rejection tests. 

V|lh " Input logic "0" level shifted positive one volt for common mode rejection tests. 

V IKL ° ,nDut ,ooic " 1 " tovel lhifted negative one volt for common mode rejection tests. 

V|lL " Input logic "0" level shifted negative one volt for common mode rejection tests. 
"Delay is 2.0 ns with differential input. 



MECL 10,000 series 

QUAD LINE RECEIVER 



MC10115 



POSITIVE LOGIC 



::^d> — 



NEGATIVE LOGIC 

::a>— 



V CC i - Pin 1 
V CC2 -Pin 16 
V EE = Pin 8 



The MC101 15 is a quad differential amplifier 
designed for use in sensing differential signals 
over long lines. The base bias supply (Vbb) is 
made available at pin 9 to make the device useful 
as a Schmitt trigger, or in other applications 
where a stable reference voltage is necessary. 

Active current sources provide the MC101 15 
with excellent common mode noise rejection. 
If any amplifier in a package is not used, one 
input of that amplifier must be connected to 
Vbb (P' n 9 ) t0 prevent upsetting the current 
source bias network. 



t pd => 2.0 ns typ 

P D - 1 10 mW typ/pkg (No Load) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 25°C 



V CC1 * V CC2 
+2.0 Vdc 



2.5 nF<^ 



Input 



0.1 mf 



Pulse Generator 

Input Pulse 
t+ - t- - 2.0 ± 0.2 ns 
(20 to 80%) 

50 -ohm termination to ground lo- 
cated in each scope channel input. 



All input and output cablet to the 
•cope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP| n to input 
pin and TP^t to output pin. 



3>4 



I 



v B b 



I 

i 



0.1 /iF 



J 

^■p 0.1 mf 
V EE - -3.2 Vdc 



PROPAGATION DELAY 



X 



-tr tt" 

/-BOX \ 

— ) t-+ — -| t- 



One input from each gate must be tied to V BB 
(Pin 9) during testing. 

Unused outputs connected to a 50ohm resistor 
to ground. 



See General Information section for packaging. 
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2 
o 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



CJ1 

rT 
O 

D 

3* 
C 
CD 
Q. 



CO 

o 



©Test 
Temperature 

-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


(v cc ) 

Gnd 


V IH max 


V|L min 


V IHA min 


V ILA max 


VBB 


V E E 


-0.890 


-1.890 


-1.205 


-1.500 


From 
Pin 
9 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10115L Test Limits 




-30°C 


+25 °C 


+85°C 


Unit 






»c wtlicu iunmai.iaicuoci.ufv: 


Min 


Max 


Min 


Max 


Min 


Max 


V IH max 


V)L min 


V IHA min 


V ILA max 


VBB 


V E E 


Power Supply Drain Current 


'E 


8 








26 






mAdc 




4,7,10,13 






5,6,11,12 


8 


1.16 


Input Current 


•in H 


4 








95 






/iAdc 


4 


7,10,13 






5,6,11,12 


8 


1,16 


'CBO 


4 








1.0 






MAdc 




7,10,13 






5.6,11,12 


8,4 


1.16 


Logic "1" Output Voltage 


V 0 H 


2 


-1.060 


-0.890 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 


7,10,13 


4 






5,6,11,12 


8 


1.16 


Logic "0" Output Voltage 


vol 


2 


-1.890 


-1.675 


-1 .850 


-1.650 


-1.825 


-1.615 


Vdc 


4 


7,10,13 






5.6,11,12 


8 


1.16 


Logic "1" Threshold Voltage 


VOHA 


2 


-1.080 




-0.980 




-0.910 




Vdc 




7,10,13 




4 


5.6,11,12 


8 


1,16 


Logic "0" Threshold Voltage 


V 0 LA 


2 




-1.655 




-1.630 




-1.595 


Vdc 




7,10,13 


4 




5.6.11,12 


8 


1.16 


Reference Voltage 


v B b 


9 


1.420 


1.280 


-1.350 


-1.230 


1.295 


-1.150 


Vdc 










5,6,11,12 


8 


1,16 


Switching Times (50 £1 Load) 
Propagation Delay 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


*4-2+ 
*4+2- 

»2+ 

12- 


2 
2 
2 
2 


1.0 
1.0 
1.1 
1.1 


3.1 
3.1 
3.6 
3.6 


1.0 
1.0 

1.1 
1.1 


2.9 
2.9 
3.3 
3.3 


1.0 
1.0 
1.1 
1.1 


3.3 
3.3 
3.7 
3.7 


ns 

I 


Pulse In 


Pulse Out 


5,6,11.12 

\ 


-3.2 V 


+2.0 V 


4 

I 


2 

I 


8 

J 


1,16 

J 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



©Test 
Temperature 

-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


<vcc> 

Gnd 


V IH max 


V IL min 


V IHA min 


V ILA max 


V B B 


V E E 


-0.890 


-1.890 


-1.205 


-1.500 


From 
Pin 
9 


-6.2 


-0.810 


-1 .850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10115P Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+25°C 


+85°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


V IH max 


V IL min 


V IHA min 


V ILA max 


VBB 


V£E 


Power Supply Drain Current 


'E 


8 








26 






mAdc 




4,7,10,13 






5,6,11,12 


8 


1,16 


Input Current 


'in H 


4 








95 






JiAdc 


4 


7,10,13 






5,6,11,12 


8 


1,16 


'C80 


4 








1.0 






/LfAdc 




7,10,13 






5,6,11,12 


8.4 


1,16 


Logic "1" Output Voltage 


V 0 H 


2 


-1.060 


-0.890 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 


7.10,13 


4 






5,6.11,12 


8 


1,16 


Logic "0" Output Voltage 


v OL 


2 


-1.890 


-1.675 


-1.850 


-1.650 


-1.825 


-1.615 


Vdc 


4 


7.10,13 






5,6,11,12 


8 


1,16 


Logic "1" Threshold Voltage 


V 0 HA 


2 


-1.080 




-0.980 




-0.910 




Vdc 




7,10,13 




4 


5.6,11,12 


8 


1,16 


Logic "0" Threshold Voltage 


VOLA 


2 




-1.655 




-1.630 




-1.595 


Vdc 




7,10,13 


4 




5,6,11,12 


8 


1,16 


Reference Voltage 


Vbb 


9 


1.420 


1.280 


-1.350 


-1.230 


1.295 


-1.150 


Vdc 










5,6.11,12 


8 


1,16 


Switching Times (50 O Load) 




















Pulse In 


Pulse Out 




-3.2 V 


+2.0 V 


Propagation Delay 


*4-2+ 


2 






1.0 


2.9 






ns 


A 




2 


5,6.11.12 


8 


1,16 




*4+2- 


2 






1.0 


2.9 






















Rise Time (20% to 80%) 


t2+ 


2 






1.1 


3.3 






I 


I 


\ 


I 


I 


I 


i 


1 


Fall Time (20% to 80%) 


*2- 


2 






1.1 


3.3 























>v MECL 10,000 series 

TRIPLE LINE RECEIVER I 



MCI Oil 6 



POSITIVE LOGIC 




v B b 



NEGATIVE LOGIC 



3^: 



V CC1 - Pin 1 
V CC2 - Pin 16 
V EE = Pin 8 



The MC10116 is a triple differential amplifier 
designed for use in sensing differential signals over long 
lines. The base bias supply (V BB ) is made available 
at pin 11 to make the device useful as a Schmitt 
trigger, or in other applications where a stable reference 
voltage is necessary. 

Active current sources provide the MC10116 with 
excellent common mode noise rejection. If any ampli- 
fier in a package is not used, one input of that amplifier 
must be connected to V/gg (pin 1 1) to prevent upsetting 
the current source bias network. 

Complementary outputs are provided to allow driv- 
ing twisted pair lines, to enable cascading of several 
amplifiers in a chain, or simply to provide complement 
outputs of the input logic function. 



tpd * 2.0 ns typ 

P D - 86 mW typ/pkg (No Load) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 25°C 



Input 



I 

1 



V CC1 " V CC2 
+2.0 Vdc 
O 



.r 



~^o.i mF 



Pulse Generator 

Input pulse 
t+ - t-» 2.0 t 0.2 nt 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 



4^ 



3X 



4- 



Unused outputs connected to 
a 50-ohm resistor to ground. 



All input and output cables to the ^0.1 jiF 
scope are equal lengths of 50-ohm _]_ 
coaxial cable. Wire length should ~ 

be < 1/4 Inch from TPj n to input 
pin end TP out to output pin. 



PROPAGATION DELAY 



80% 
50% 
20% 



| 3 | 



80% 
50% 
20% 



-♦1.11 V 
-+0.31 V 



0.1 mf 
6 V EE = -3.2 Vdc 



One input from each gate must 

be tied to V BB (Pin 11) during testing. 



See General Information section for packaging. 



3-42 



CO 
GO 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 



2 

O 



o 
c 

CD 

a 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 

-30°C 
+25°C 
+85°C 


V IH max 


V IL min 


V|HA min 


V ILA max 


v B b 




(v C c) 

Gnd 


-0.890 


-1.890 


-1.205 


-1.500 


From 
Pin 
11 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


- 1 .825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10116L Test Limits 




-30°C 


+25°C 


+85°C 


Unit 








t i u riraa dc 


Lwll • 




Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V IH max 


V| L min 


V IHA min 


V ILA max 


V B B 


V E E 


Power Supply Drain Current 


>E 


8 








17 


21 






mAdc 




4.9,12 






5,10,13 


8 


1.16 


Input Current 


'inH 


4 










95 






M Adc 


4 


9.12 






5,10,13 


8 


1.16 


'CBO 


4 










1.0 






M Adc 




9,12 






5,10,13 


8,4 


1.16 


High Output Voltage 


V 0 H 


2 
3 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0700 
-0.700 


Vdc 
Vdc 


4 

9.12 


9,12 
4 






5.10.13 
5,10.13 


8 
8 


1,16 
1,16 


Low Output Voltage 


VOL 


2 
3 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1 650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


9.12 
4 


4 

9.12 






5,10,13 
5,10,13 


8 
8 


1.16 
1,16 


High Threshold Voltage 


V 0 HA 


2 
3 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 


9.12 


9,12 


4 


4 


5,10,13 
5,10,13 


8 
8 


1,16 
1,16 


Low Threshold Voltage 


VOLA 


2 
3 




- 1 .655 
-1.655 






-1.630 
-1.630 




-1595 
-1.595 


Vdc 
Vdc 


9.12 


9,12 


4 


4 


5,10.13 
5.10.13 


8 
8 


1,16 
1.16 


Reference Voltage 


V B B 


11 


-1.420 


-1.280 


-1 350 




-1.230 


-1.295 


-1.150 


Vdc 










5.10.13 


8 


1.16 


Switching Times (50 SI Load) 
Propagation Delay 

Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 


U+2+ 
«4-2- 
«4+3- 
*4-3+ 
<2+ 
'3+ 
*2- 
t3- 


2 
2 
3 
3 
2 
3 
2 
3 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 








Pulse In 


Pulse Out 




-3.2 V 


♦2.0 V 


1.0 

I 

1.1 

I 


3.1 

J 

3.6 

I 


1.0 

1 

1.1 

I 


2 


0 


2.9 

I 

3.3 

I 


1.1 

I 

1.1 

I 


3.3 

1 

3.7 

1 


r 


is 


4 




2 
2 
3 
3 
2 
3 
2 
3 


5.K 


).13 


i 


i 


1 


16 



TEST VOLTAGE VALUES 



GO 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




o 

mm* 
O 

O) 

8 

D 

5' 
c 

CD 

a 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



@ Tes 
Tempera 




TEST VOLTAGE VALUES 


<Vcc> 
Gnd 




(Volts) 


t 

ure 


V|H max 


V IL min 


V|HA min 


V ILA max 


V B B 


V£E 


-30°C 
+25°C 
+85°C 


-0.890 


- 1 .890 


-1.205 


-1.500 


From 
Pin 
11 


-5.2 


-0.810 


-1 850 


-1 105 


-1.475 


-5.2 


-0.700 


-1.825 


- 1 .035 


- 1 440 


-5 2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10116P Test Limits 




-30°C 


+25°C 


+85°C 


Unit 




1 CO 1 VUL | M 










Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


V|H max 


V IL min 


V|HA min 


V ILA max 


V B B 


Vee 


Power Supply Drain Current 


'E 


8 








17 


21 






mAdc 




4.9,12 






5,10,13 


8 


1.16 


Input Current 


l.nH 


4 










95 






jiAdc 


4 


9.12 






5,10,13 


8 


1.16 


'CBO 


4 










1.0 






/jAdc 




9,12 






5.10,13 


8.4 


1.16 


High Output Voltage 


V 0 H 


2 
3 


-1.060 
-1.060 


-0 890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 

9.12 


9.12 
4 






5,10,13 
5.10,13 


8 
8 


1.16 
1.16 


Low Output Voltage 


vol 


2 
3 


-1 890 
- 1 .890 


-1 675' 
-1.675 


-1.850 
- 1 .850 




- 1 .650 
- 1 .650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


9,12 
4 1 


4 

9,12 






5,10.13 
5.10,13 


8 
8 


1.16 
1.16 


High Threshold Voltage 


v OHA 


2 
3 


-1 080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 


9,12 


9.12 


4 


4 


5.10,13 
5,10,13 


8 
8 


1,16 
1.16 


Low Threshold Voltage 


VOLA 


2 
3 




-1655 
-1.655 






- 1 .630 
-1 630 




- 1 .595 
- 1 .595 


Vdc 
Vdc 


9,12 


9.12 


4 


4 


5.10.13 
5.10.13 


8 
8 


1.16 
1.16 


Reference Voltage 


VBB 


11 


-1 420 


-1280 


-1350 




-1.230 


-1.295 


-1.150 


Vdc 










5.10.13 


8 


1.16 


Switching Times (50 Si Load) 
Propagation Delay 

Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 


*4+2+ 
<4-2- 
M+3- 
»4-3+ 

t 2+ 

»3+ 

«2- . 

»3- 


2 
2 
3 
3 
2 
3 
2 

' 3 • 


Mm 


Max 


Min 


Typ 


Max 


Min 


Max 






| | I 1 II M 


Pulse In 


Pulse Out 




-3.2 V 


♦2.0 V 


II M I I I I j 




1.0 

1 

1.1 

i 


2 


0 


2.9 

1 

3.3 

1 


1 I | 1 1 1 1 1 


1 1 1 1 1 1 1 1 


r 


s 


4 




2 
2 
3 
3 
2 
3 
2 
3 


5.K 


).13 






1. 


16 



( dual 2-wide 2-3-input ^ MECL 10,000 series 

J "OR-AND/OR-AND-INVERT" V 



GATE 

MCI Oil 7 



P D = 100 mW typ/pkg (No Load) 

t pd = 2.3 ns typ 

Output Rise and Fall Times: 
= 3.5 ns (10% to 90%) 
= 2.2 ns (20% to 80%) 

POSITIVE LOGIC 




s=0 



2 = ( 4 + 5) «(6 + 7 + 9 ) 

3 = (4 + 5) • (6 + 7 +9) 



V CC1 = p ' n 1 
V C C2 = Pln 16 
V EE = Pin 8 



The MC10117 is a general purpose logic ele- 
ment designed for use in data control, such as 
digital multiplexing or data distribution. Pin 9 
is common to both gates. 



. NEGATIVE LOGIC 



2= ( 4*5) + (6*7*9 ) 
3= (4*5) + (6*7*9) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



VCC1 = V CC2 
+ 2.0 Vdc 



vout 
OR-AND- v out 
INVERT OR-AND 



Pulse Generator 




Input Pulse 

t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 



50 -ohm termination to ground lo- 
cated in each scope channel input. 

Ail input and output cables to the 
scope are equal lengths of 50 ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP m to input 
pin and TP out to output pin. 



PROPAGATION DELAY 



V out OR-AND 



v out OR AND-INVERT 



80% 
50% 
20% 



/-80% 
/— 50% 
_J| 20% 

t-+r— — 



Unused outputs connected to 
a 50-ohm resistor to ground 



0.1 MP 



See General Information section for packaging. 



3-45 



CO 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 
-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


iv CC > 

Gnd 


(Volts) 


V IH max 


V|L min 


V|HA min 


VILA max 


V E E 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10117LTest Limits 




-30°C 


+25°C 


+85°C 


Unit 




ji_ i hue Mr 


rLicu i \J rim 


O 1.19 1 C U DEL 




Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V|H max 


V|L min 


V|HA min 


V|LA max 


V E E 


Power Supply Drain Current 


<E 


8 








20 


26 






mAdc 










8 


1.16 


Input Current 


'inH 


4 

9 










265 
350 






nAdc 
AiAdc 


4 

9 








8 
8 


1.16 
1.16 


•in L 


4 

9 






0.5 
0.5 










jiAdc 
/uAdc 




4 

9 






8 
8 


1.16 
1.16 


Logic "1" Output Voltage 


V 0 H 


2 
3 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-Q.890 


-0.700 
-0.700 


Vdc 
Vdc 


4,9 








8 
8 


1.16 
1,16 


Logic "0" Output Voltage 


v 0L 


2 
3 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


4.9 








8 
8 


1.16 
1.16 


Logic "1" Threshold Voltage 


v OHA 


2 
3 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 


9 




4 


4 


8 
8 


1.16 
1.16 


Logic "0" Threshold Voltage 


V 0 LA 


2 
3 




-1.655 
-1.655 






- 1 .630 
- 1 .630 




-1.595 
-1.595 


Vdc 
Vdc 


9 




4 


4 


8 
8 


1.16 
1,16 


Switching Times (50 SI Load) 
Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


*4+2+ 
t4_ 2 _ 
*4+3- 
t4-3+ 
t2+ 
»3+ 
»2- 
t3- 


2 
2 
3 
3 
2 
3 
2 
3 


1.4 

i 

0.9 

i 


3.9 

I 

4.1 

I 


1.4 

i 

1.1 

i 


2.3 

i 

2.2 

I 


3.4 

1 

4.0 

1 


1.4 

1 

1.1 

I 


3.8 

I 

4.6 

\ 




+1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


n 


s 


S 




A 




2 
2 
3 
3 
2 
3 
2 
3 


8 


1, 


16 



2 
o 



8 

D 

c 

<D 
Q_ 



ELECTRICAL CHARACTERISTICS 



Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 













TEST VOLTAGE VALUES 


<v CC > 

Gnd 






(Volts) 


©Test 

Temperature 
-30°C 
+26°C 
+8S°C 


V IH max 


V|L min 


V IHA min 


V ILA max 


V E E 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10117PTest Limits 




-30°C 


+25°C 


+85°C 


Unit 






rLicu i \J nrw 






Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


v lH max 


V|L min 


V|HA min 


V ILA max 


V E E 


Power Supply Drain Current 


"E 


8 








20 


26 






mAdc 










8 


1.16 


Input Current 


•in H 


4 

9 










265 
350 






nAdc 
nAdc 


4 

9 








8 
8 


1.16 
1.16 


•in L 


4 

9 






0.5 
0.5 










MAdc 
pAdc 




4 

9 






8 
8 


1.16 
1,16 


Logic "1" Output Voltage 


VOH 


2 
3 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-a 890 


-0.700 
-0.700 


Vdc 
Vdc 


4,9 








8 
8 


1,16 
1.16 


Logic "0" Output Voltage 


vol 


2 
3 


-1 890 
-1 890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


4.9 








8 
8 


1.16 
1.16 


Logic "1" Threshold Voltage 


V 0 HA 


2 
3 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 


9 




4 


4 


8 
8 


1.16 
1.16 


Logic "0" Threshold Voltage 


V 0 LA 


2 
3 




-1.655 
-1.655 






-1.630 
-1 630 




-1.595 
-1.595 


Vdc 
Vdc 


9 




4 


4 


8 
8 


1.16 
1.16 


Switching Times (50 ft Load) 
Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


<4+2+ 
t4-2- 
t4+3- 
«4-3+ 
t2+ 
*3+ 
*2- 
»3- 


2 
2 
3 
3 
2 
3 
2 
3 






1.4 

I 

1.1 

I 


2.3 

I 

2.2 

J 


3.4 

1 

4.0 

1 








+1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


♦2.0 V 


n 


s 


S 




A 




2 
2 
3 
3 
2 
3 
2 
3 


( 


i 


1, 


16 



dual 2-wide 3-input ^ M EC L 1 0,000 series 

"OR-AND" GATE 

MC10118 



The MC101 18 is a basic logic building block 
p d = 100 mw typ/pkg (No Load) providing the OR-AND function, useful in data 

t pd = 2.3 n$ typ control and digital multiplexing applications. 

Output Rise and Fall Times: 
= 3.5 ns (10% to 90%) 
= 2.5 ns (20% to 80%) 



POSITIVE LOGIC 



NEGATIVE LOGIC 




V CC1 = Pin 1 
V CC2 = Pin 16 
V EE = Pin 8 



'Collector Oot 




SWITCHING TIME TEST CIRCUIT ANO WAVEFORMS @ 25°C 



Input 



VCCI = V CC2 
+ 2.0 Vdc 



25 nF ; 



Pulse Generator 



Input Pulse 
t+ « t- « 2.0 + 0.2 ns 
(20 to 80%) 



50 -ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 




PROPAGATION DELAY 



jC 



- + 1..11 V 
-+0.31 V 



Vj — 80% / 



Unused outputs connected to 
a 50-ohm resistor to ground 



See General Information section for packaging. 



3-48 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




O- 2 



O 
O 

—ft 

CO 

8 

D 
r+ 

D* 
C 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 

























TEST VOLTAGE VALUES 


























(Volts) 






















@ Test 
Temperature 


V IH max 


V IL min 


V IHA min 


Vila 


max 


V E E 
























-30°C 


-0.890 


-1.890 


- 1 .205 


-1.500 


-5.2 
























+25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 
























+85°C 


-0.700 


-1.825 


- 1 .035 


-1.440 


-5.2 








Pin 


MC10118L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 








-30°C 




+25°C 




+85 


°C 


















(V CC ) 






Under 






















Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V IH max 


V IL min 


V IHA min 


Vila 


max 


V E E 


Gnd 


Power Supply Drain Current 


'E 


8 








20 


26 






mAdc 










8 


1.16 


Input Current 


'inH 


6 
7 
9 










265 
265 
370 






pAdc 

♦ 


6 
7 
9 










8 

* 


1.16 




'in L 


6 
7 
9 






0.5 

t 










/jAdc 

i 




6 
7 
9 






8 


1.16 

1 


Logic "1" Output Voltage 


V 0 H 


2 


-1.060 


-0.890 


-0.960 




-0.810 


-0890 


-0.700 


Vdc 


3,9 








8 


1.16 


Logic "0" Output Voltage 


vol 


2 


-2.000 


-1.675 


-1.990 




- 1 .650 


-1.920 


-1.615 


Vdc 












8 


1.16 


Logic "1" Threshold Voltage 


v 0HA 


2 


-1.080 




-0.980 






-0910 




Vdc 


9 




3 




8 


1.16 


Logic "0" Threshold Voltage 


VOLA 


2 




-1.655 






- 1 .630 




-1.595 


Vdc 










3 


8 


1,16 


Switching Times (50 il Load) 






















+1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 


*6 + 2+ 
t6-2- 


2 


1.4 
1.4 


3.9 
3.9 


1.4 
1.4 


2.3 
2.3 


3.4 
3.4 


1.4 
1.4 


3.8 
3.8 


ns 


3 




e 








8 


1.16 


Rise Time (20 to 80%) 


t+ 


1 


0.8 


4.1 


1.5 


2.5 


4.0 


1.5 


4.6 


I 


I 












I 


I 


Fall Time (20 to 80%) 


t- 




0.8 


4.1 


1.5 


2.5 


4.0 


1.5 


4.6 





















ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




O 
o 

00 

3 

3 
t+ 

D* 
C 
CD 
Q. 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 

























TEST VOLTAGE VALUES 


























(Volts) 






















@ Test 
Temperature 


V|H max 


V IL min 


V IHA min 


V ILA max 


vee 
























-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 
























+25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 
























+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 








Pin 


MC10118PTest Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 








-30°C 




+25°C 




+85°C 














<v C c> 

Gnd 






Under 


















Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V| H max 


V IL min 


V IHA min 


V ILA max 


v E e 


Power Supply Drain Current 


•e 


8 








20 


26 






mAdc 










8 


1.16 


Input Current 


l,nH 


6 
7 
9 










265 
265 
370 






jiAdc 

1 


6 
7 
9 








8 

i 


1,16 

* 




•inL 


6 
7 
9 






0.5 

♦ 










jjAdc 

1 




6 
7 
9 






8 

♦ 


1.16 


Logic "1" Output Voltage 


VOH 


2 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


3,9 








8 


1.16 


Logic "0" Output Voltage 


vol 


2 


-2000 


-1.675 


-1.990 




-1.650 


-1.920 


-1.615 


Vdc 










8 


1.16 


Logic "1" Threshold Voltage 


v OHA 


2 


-1.080 




-0.980 






-0.910 




Vdc 


9 




3 




8 


1.16 


Logic "0" Threshold Voltage 


VOLA 


2 




-1.655 






-1.630 




-1.595 


Vdc 








3 


8 


1.16 


Switching Times (50 SI Load) 






















+1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 


<6 + 2+ 
t6-2- 


2 






1.4 
1.4 


2.3 
2.3 


3.4 
3.4 






ns 


3 




6 


2 


8 


1.16 


Rise Time (20 to 80%) 


t+ 


I 






1.5 


2.5 


4.0 






1 


\ 




I 


1 


1 


1 


Fail Time (20 to 80%) 


t- 








1.5 


2.5 


4.0 





















A M EC L 10,000 series 

4-WIDE 4-3-3-3 INPUT I 
"OR-AND" GATE V 



MC10119 



POSITIVE LOGIC 




NEGATIVE LOGIC 




•Collector Dot 



V C C2 = pjn 1 6 
V EE = Pin 8 



The MC101 19 is a 4-Wide 4-3-3-3 Input OR- 
AND gate with one input from two gates com- 
mon to pin 10. Input pulldown resistors elimi- 
nate the need to tie unused inputs to an external 
supply. 



P D = 100 mW typ/pkg (No Load) 

t pd - 2.3 ns typ 

Output Rise and Fall Tims: 
=-3.5 n» typ (10% -90%) 
-2.5 nt typ (20% - 80%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V CC1 = V CC2 
+ 2.0 Vdc 



Input 



Pulse Generator 



Input Pulse 
t+ - t- - 2.0 + 0.2 r 
(20 to 80%) 



60-ohm termination to ground lo- 
cated in each scope chennel input. 

All input and output cables to the 
•cope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 Inch from TP| n to input 
pin and TP out to output pin. 




0.1 Hf 



PROPAGATION DELAY 



V 80% / 



See General Information section for packaging. 



3-51 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




2 
o 



CO 



o 

r-* 

c 

CD 
Q. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 

























TEST VOLTAGE VALUES 


























(Volts) 






















©Test 
Temperature 


V|H max 


V|L min 


V IHA min 


V ILA max 


v E e 
























-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 
























+25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 
























+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 








Pin 


MC10119L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 








-30°C 




+25°C 




+85°C 














(v cc ) 

Gnd 






Under 


















Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V IH max 


V IL min 


V IHA min 


V|LA max 


V E E 


Power Supply Drain Current 


■e 


8 








20 


26 






mAdc 










8 


1,16 


Input Current 


<inH 


7 
9 
10 










265 
265 
370 






MAdc 

♦ 


7 
9 
10 








8 

i 


1,16 

k 




•in L 


7 
9 
10 






0.5 

♦ 










MAdc 

1 




7 
9 
10 






8 

i 


1,16 

+ 


Logic "1" Output Voltage 


V 0 H 


2 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


3.10,15 








8 


1,16 


Logic "0" Output Voltage 


vol 


2 


-2.000 


-1.675 


-1.990 




-1.650 


-1.920 


-1.615 


Vdc 










8 


1,16 


Logic "1" Threshold Voltage 


v OHA 


2 


-1.080 




-0.980 






-0.910 




Vdc 


10,15 




3 




8 


1,16 


Logic "0" Threshold Voltage 


VOLA 


2 




-1.655 






-1.630 




- 1 .595 


Vdc 








3 


8 


1,16 


Switching Times (50 ft Load) 






















+ 1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 


t 3 +2+ 
t3-2- 


2 


1.4 
1.4 


3.9 
3.9 


1.4 
1.4 


2.3 
2.3 


3.4 
3.4 


1.4 
1.4 


3.8 
3.8 


ns 


10,13 




3 


2 


8 


1.16 


Rise Time (20 to 80%) 


t+ 


I 


0.8 


4.1 


1.5 


2.5 


4.0 


1.5 


4.6 


I 


i 




I 


I 


I 


I 


Fall Time (20 to 80%) 


t- 




0.8 


4.1 


1.5 


2.5 


4.0 


1.5 


4.6 

















ELECTRICAL CHARACTERISTICS 

Each MECL 10.000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




3 
o 



CO 

rT 
o 

D 

r+ 

5' 
c 
o 
Q. 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 

























TEST VOLTAGE VALUES 


























(Volts) 






















©Test 
Temperature 


V|H max 


V|L min 


V IHA min 


V ILA max 


V E E 
























-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 
























+25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 
























+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 








Pin 


MC10119P Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 








-30°C 




+25°C 




+85°C 














<v C c> 

Gnd 






Under 


















Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V|H max 


V|L min 


V|HA min 


V ILA max 


V E E 


Power Supply Orain Current 


'E 


8 








20 


26 






mAdc 










8 


1.16 


Input Current 


>inH 


7 
9 
10 










265 
265 
370 






**Adc 

♦ 


7 
9 
10 








8 

♦ 


1.16 

♦ 




•in L 


7 
9 






0.5 










MAdc 




7 
9 






8 


1.16 






10 






♦ 














10 






♦ 


* 


Logic "1" Output Voltage 


V 0 H 


2 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


3.10.15 








8 


1.16 


Logic "0" Output Voltage 


Vol 


2 


-2.000 


-1.675 


-1.990 




-1.650 


-1.920 


-1.615 


Vdc 










8 


1.16 


Logic "1" Threshold Voltage 


V 0 HA 


2 


-1.080 




-0.980 






-0.910 




Vdc 


10.15 




3 




8 


1.16 


Logic "0" Threshold Voltage 


VOLA 


2 




-1.655 






-1.630 




-1.595 


Vdc 








3 


8 


1.16 


Switching Times (50 ft Load) 






















+1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 
Rise Time (20 to 80%) 


t3+2+ 
»3-2- 
t+ 


2 

1 






1.4 
1.4 
1.5 


2.3 
2.3 
2.5 


3.4 
3.4 
4.0 






ns 

1 


10.13 

J 




3 

I 


2 

I 


8 

I 


1.16 

I 


Fall Time (20 to 80%) 


t- 








1.5 


2.5 


4.0 





















MECL 10,000 series 

'ERT" V 

MC10121 



4-WIDE 
OR-AND/OR-AND-IN VE RT 
GATE 



P D = 100 mW typ/pkg(No Load) 

t pd = 2.3 ns typ 

Output Rise and Fall Times: 
= 3.5 ns (10% to 90%) 
= 2.5 ns (20% to 80%) 



The MC10121 is a basic logic building block 
providing the simultaneous OR-AND/OR-AND- 
IN VERT function, useful in data control and 
digital multiplexing applications. 



POSITIVE LOGIC 



NEGATIVE LOGIC 



V CC 1 - P'n 1 
V CC2 =Pin 16 
V E£ = Pin 8 



2 = (4 + 5 + 6) • (7 + 9+ 10) • (10 + 11 + 12) • (13 + 14 + 15) 

3 = <4+5 + 6)»(7 + 9 + 10) • (10 + 11 + 12) e (13 + 14 + 15) 



2=(4«5«6) + (7»9»1O) + (10«11«12) + (13«14«15) 
3= (4* 5» 6) + (7 • 9e 10) + (10 • 11 • 12) + (13 • 14 • 15) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Input 



Pulse Generator 

Input Pulse 
t+ t- * 2.0 ± 0.2 ns 
(20 to 80%) 



50 -ohm termination to ground lo- 
cated in aach scope channel input. 

All input and output cables to the 
scope are equal lengths of 50 ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP in to input 
pin and TP out to output pin. 



V CC1 = V CC2 
+ 2.0 Vdc 
O 



^0.1 Hf 



mi 



Coax 



PROPAGATION DELAY 



V out OR AND 



V out OR AND INVERT 



Vpe = -3 2 Vdc 



V 80% 

\— 50% 
\-20% 



J£.. 

zt -4 



80% 

50% 
20% 



See General Information section for packaging. 



3-54 



CJI 
CJI 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




0$ 



L SUFFIX 
CERAMIC PACKAGE 
CASE 620 



15 ^ — 

@ Test 
Temperature 
-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 
(Volts) 


(V CC > 
Gnd 


V IH max 


V IL min 


v IHAmin 


V|LA max 


V E E 


-0.890 


-1.890 


-1.205 


- 1 .500 


-5.2 


-0.810 


- 1 .850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


- 1 .440 


-52 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10121L Test Limits 




-30°C 


+25°C 


+85°C 


Unit 


icai vv 




licu lunn 


O 1 CU DLL 




Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V IH max 


V IL min 


V|HA min 


V|LA max 


V E E 


Power Supply Drain Current 


'E 


8 








20 


26 






mAdc 










8 


1.16 


Input Current 


•in H 


7 
9 
10 










265 
265 
370 






pAdc 

f 


7 
9 
10 








8 


1.16 

f 


'in L 


7 
9 
10 






0.5 

1 










nAdc 

* 




7 
9 
10 






8 

I 


1.16 

t 


Logic "1" 

Output Voltage 


V 0 H 


3 
2 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4.10,13 








8 
8 


1,16 
1.16 


Logic "0" 

Output Voltage 


VOL 


3 
2 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
- 1 .650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


4.10,13 








8 
8 


1.16 
1,16 


Logic "1" 

Threshold Voltage 


v OHA 


3 
2 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 


10,13 




4 


4 


8 
8 


1,16 
1,16 


Logic "0" 

Threshold Voltage 


V 0 LA 


3 
2 




-1.655 
-1.655 






- 1 .630 
- 1 .630 




-1.595 
-1.595 


Vdc 
Vdc 


10.13 




4 


4 


8 
8 


1,16 
1.16 


Switching Times 
(50 Load) 
Propagation Oelay 

Rise Time 
(20 to 80%) 

Fall Time 
(20 to 80%) 


M+3- 
*4-3+ 
M+2+ 
t4_ 2 - 

»3+ 
t2+ 
*3- 
*2- 


3 
3 
2 
2 
3 
2 
3 
2 


1.4 

1 

0.9 

1 


3.9 

1 

4.1 

J 


1.4 

1 

1.1 

I 


2.3 

I 

2.5 

I 


3.4 

1 

4.0 

1 


1.4 

i 

1.1 

J 


3.8 

I 

4.6 

I 




+ 1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


n 


s 


10 


13 


i 


\ 


3 
3 
2 
2 
3 
2 
3 
2 


8 




1, 


6 



2 
O 

—A 

o 

IO 
-1 

8 

D 

r-+ 

5' 
c 

CD 
Q. 



CO 
G) 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 





P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



@ Test 
Temperature 
-30°C 
+25°C 


TEST VOLTAGE VALUES 


<v C c> 

Gnd 


(Volts) 


V IH max 


v ILmin 


V IHA min 


V ILA max 


VEE 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 




+85°C 


-0.700 


-1.825 


-1.035 


- 1 .440 


-5.2 . 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10121P Test Limits 












-30°C 


+25°C 


+85°C 




Tfcbl VOL 1 AGE APPLIED TO PINS LISTED BELOW: 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V IH max 


V IL min 


V|HA min 


V ILA max 


V E E 


Power Supply Drain Current 


«E 


8 








20 


26 






mAdc 










8 


1.16 


Input Current 


'in H 


7 
9 
10 










265 
265 
370 






pAdc 

+ 


7 
9 
10 








8 

♦ 


1.16 


'in L 


7 
9 
10 






0.5 

♦ 










/uAdc 

1 




7 
9 
10 






8 

\ 


1.16 

\ 


Logic "1" 

Output Voltage 


V 0 H 


3 
2 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4.10.13 








8 
8 


1.16 
1.16 


Logic "0" 

Output Voltage 


vol 


3 
2 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


4.10,13 








8 
8 


1.16 
1,16 


Logic "1" 

Threshold Voltage 


v OHA 


3 
2 


- 1 .080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 


10,13 




4 


4 


8 
8 


1.16 
1.16 


Logic "0" 

Threshold Voltage 


V 0 LA 


3 
2 




-1.655 
-1.655 






-1.630 
-1.630 




-1.595 
-1.595 


Vdc 
Vdc 


10,13 




4 


4 


8 
8 


1.16 
1.16 


Switching Times 
(50 SI Load) 
Propagation Delay 

Rise Time 

(20 to 80%) 
F«MTi<n« 


M+3- 
H-3+ 
*4+2+ 
*4-2- 

*3+ 

*2+ .... 

»3- 


3 
3 
2 
2 
3 
2 






1.4 

I 

1.1 

1 


2.3 

1 

2.5 

i 


3.4 

J 

4.0 

I 








+ 1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


n 


s 


10 


13 


i 


\ 


3 
3 
2 
2 
3 
2 
3 
2 


e 




1. 


6 



o 
o 

3 

D 

r+ 

3' 
c 

CD 
CL 



^ MECL 10,000 series 

TRIPLE 4-3-3 INPUT ( 

BUS DRIVER V _ 



MC10123 



POSITIVE LOGIC 



NEGATIVE LOGIC 



v CC i - pin 1 

V CC2 - Pin 16 
V EE - Pin 8 




P D - 310 mW typ/pkg (No Load) 
tpd - 3.0 ns typ 



The MC10123 consists of three NOR gates 
designed for bus driving applications on card or 
between cards. Output low logic levels are 
specified with Vol ^ -2.0 Vdc so that the bus 
may be terminated to -2.0 Vdc. The gate out- 
put, when low, appears as a high impedance to 
the bus, because the output emitter-followers 
of the MC10123 are "turned-off". This elim- 
imates discontinuities in the characteristic im- 
pedance of the bus. 

The VoH level is specified when driving a 
25-ohm load terminated to -2.0 Vdc, the equ- 
ivalent of a 50-ohm bus terminated at both 
ends. Although 25 ohms is the lowest char- 
acteristic impedance that can be driven by the 
MC10123, higher impedance values may be 
used with this part. A typical 50-ohm bus is 
shown in Figure 1. 



SWITCHING TIME TEST CIRCUIT ANO WAVEFORMS 9 25°C 



V CC1 " V CC2 
+ 2.0 Vdc 
O 



Coax 25 MF? 



Input 



PROPAGATION DELAY 



Pulse Generator 



V in ^50% / 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



^ut Pulse lttS~^\*J_- f 

■= t- - 2.0 ± 0.2 ns | XP*-J — -i- 
(20 to 80%) , — ~ ^ ' 



80% 
50% 
20% 



I Unused outputs connected to a 
J 25-ohm resistor to ground. 

^0.1 M F 



-I 1 



V EE = -3.2 Vdc 



FIGURE 1 - 50-OHM BUS DRIVER 



2 0 " 50 



1/3 MCI 01 23 1/3 MC10 123 1/3 MC10 123 



RECEIVERS (MECL Gates) 



See General Information section for packaging. . 
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ELECTRICAL CHARACTERISTICS 



Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 25-ohm resistor to 
-2.1 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 




@Test 
Temperature 

-30°C 
+25°C 
♦85°C 


TEST VOLTAGE VALUES 


<Vcc> 
Gnd 


(Volts) 


V|H max 


V IL min 


V|HA min 


V ILA max 


V E E 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 




MC10123 Test Lir 


nits 




TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+25°C 


+85°C 


Unit 


V IH max 


V IL min 


VlHAmin 


V ILA max 


V E E 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Dram Current 


'E 


8 








17 


21 






mAdc 


4,5.6.7.9.10 
11,12,13,14 








8 


1.16 


Input Current 


l in H 


4 










265 






MAdc 


4 








8 


1.16 


' inL 


4 






0.5 










MAdc 




4 






8 


1.16 


Logic "1" 

Output Voltage 


V 0 H 


3 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 










8 


1.16 


Logic "0" 

Output Voltage 


vol 


3 


-2.100 


-2.030 


-2.100 




-2.030 


-2.100 


-2.030 


Vdc 


4,5,6,7,9,12 








8 


1.16 


Logic "1" 

Threshold Voltage 


VOHA 


3 


-1.080 




-0.980 






-0.910 




Vdc 








4,5,6,7 


8 


1.16 


Logic "0" 

Threshold Voltage 


VOLA 


3 




-2.010 






-2.010 




-2.010 


Vdc 


9,12 




4,5,6,7 




8 


1.16 


Switching Times 
(50-ohm load) 

Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


»4+3- 
*4-3+ 

*3- 


3 


1.2 

♦ 

1.0 


4.6 

+ 

3.7 

1 


1.2 
1.0 

1 


3.0 
3.0 
2.5 

2.5 


4.4 

3.5 

\ 


1.2 

♦ 

1.0 

1 


4.8 
3.9 

1 


ns 






Puis* In 


Puis* Out 


-3.2 V 


+2.0 V 


4 


3 


8 


1.16 



quad mttl to mecl ^ M ECL 1 0,000 series 

TRANSLATOR 



MC10124 



POSITIVE LOGIC 




NEGATIVE LOGIC 



10 ^ nqC* 12 

« 15 



Gnd = Pin 16 
V cc ( + 5.0 Vdc) = Pin 9 
V EE (-5.2 Vdc) = Pin 8 



The MC10124 is a quad translator for interfacing 
data and control signals between a saturated logic 
section and the MECL section of digital systems. The 
MC10124 has MTTL compatible inputs, and MECL 
complementary open-emitter outputs that allow use as 
an inverting/non-inverting translator or as a differen- 
tial line driver. When the common strobe input is at 
the low logic level, it forces all true outputs to a 
MECL low logic state and all inverting outputs to a 
MECL high logic state. 

Power supply requirements are ground, +5.0 Volts, 
and -5.2 Volts. Propagation delay of the MC10124 is 
typically 3.5 ns. The dc levels are standard or 
Schottky TTL in, MECL 10,000 out. 

An advantage of this device is that MTTL level 
information can be transmitted differentially, via 
balanced twisted pair lines, to the MECL equipment, 
where the signal can be received by the MC10115 or 
MC10116 differential line receivers. The MC10124 is 
useful in computers, instrumentation, peripheral 
controllers, test equipment, and digital 
communications systems. 



P D = 380 mW typ/pkg (No Load) 

t pd = 3 5 n * tv P ( +1 5 vdc in to 50% out ) 

Output Rise, Fall Times; 
2.5 ns typ (20% to 80%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



v out v out 
V CC NAND AND 

p +7.0 Vdc 





Coax 




Coax 











Pulse Generator 




Input Pulse 
t+ = t- = 5.5 ±0.5 ns 
(10 to 90%) 



50 -ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



6 -3.2 Vdc 
+2.0 Vdc VgE 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Out- 
puts are terminated through a 50-ohm re- 
sistor to -2.0 volts. Test procedures are 
shown for only one translator. The other 
translators are tested in the same manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



D 
C 

Q. 



©Test 
Temperature 

30°C 
+25°C 
+85°C 


TEST VOLTAGE/CURRENT VALUES 


Gnd 


Volts 




V| H 


VlLmax 


VlHA- 


Vila 


VF 


Vr 


v cc 


V E E 


'1 


•in 


+40 


+0.40 


+2.00 


+ 1.10 


+0.40 


+2 40 


+500 


5 2 


10 


+ 1.0 


+4.0 


+0.40 


+ 1.80 


+ 1.10 


+0.40 


+2.40 


+5.00 


5.2 


•10 


+ 10 


+4.0 


+0.40 


+ 1.80 


+0.90 


+0.40 


+2.40 


+5 00 


-5.2 


10 


+ 10 


Characteristic 


Symbol 


Pin 
Under 
Tart 


MC10124L Test Limits 


TEST VOLTAGE /CURRENT APPLIED TO PINS LISTED BELOW: 


30°C 


♦25°C 


♦85°C 


Unit 


Min 


Max 


Min 


Typ 


Mas 


Min 


Max 


V| H 


VlLmax 


VlHA' 


Vila- 


v F 


Vr 


v C c 


V E E 


'1 


•in 


Negative Power Supply 
Drain Current 


'E 


8 










-66 




















9 


8 






16 


Positive Power Supply 
Oram Current 


'CCH 


9 










16 








5.6.7.10.11 












9 


8 






16 


'CCL 


9 










25 






mAdc 














9 


8 






5.6.7.10.11.16 


Reverse Current 


■r 


6 










200 
50 






MAdc 










5.7.10.11 
6 


6 

7 


9 

9 


8 
8 






16 
16 


Forward Current 


'F 












-12.8 






mAdc 
mAdc 


5.7.10.11 
6 








6 
7 




9 
9 


8 






16 
16 


input Breakdown Voltage 


BV jn 








55 
55 










Vdc 
Vdc 














9 
9 


8 
8 




6 
7 


5.7.10.11.16 
6.16 


Clamp Input Voltage 


V| 












■1.5 
1.5 






Vdc 
Vdc 














9 
9 


8 
8 


6 
7 




16 
16 


High Output Voltage 


V 0 H 




-1.060 
-1 060 


-0.890 
-0890 


-0.960 
-0.960 




-0 810 
-0.810 


-0.890 
-0 890 


-0.700 
-0.700 


Vdc 
Vdc 


6.7 


6.7 










9 
9 


8 
8 






16 
16 


Low Output Voltage 


vol 




-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1825 


-1.615 
-1.615 


Vdc 
Vdc 


6.7 


6.7 










9 
9 


8 
8 






16 
16 


High Threshold Voltage 


VOHA 




-1.080 
-1.080 




-0.980 
-0.980 






-0910 
-0910 




Vdc 
Vdc 


6 
6 




7 


7 






9 
9 


. 8 
8 






16 
16 


Low Threshold Voltage 


VOLA 






-1.655 
-1.655 






-1.630 
-1 630 




-1.695 
-1.595 


Vdc 
Vdc 


6 
6 




7 


7 






9 
9 


8 
8 






16 
16 


Switching Tim* 450- U load) 

Propagation Delay 

( + 3 5 Vdc to 50%)© 

Rise Time (20% to 80%) 
Fall Time »80%K» 20%) 


t6+1 + 
^6-1- 
'7+1 + 
t 7 -l- 
«7+3- 
«7-3+ 

«1 


i 

3 
3 

1 
1 


1.5 
1.0 
1.5 
1.0 
1.5 
1.0 

1.0 
1.0 


68 
6.0 
68 
6.0 
6.8 
6.0 

4.2 
4.2 


1.5 

1.1 
11 


3.5 

2.5 
2.5 


6.0 

3.9 
3.9 


10 
1.5 
1.0 
1.5 
1.0 
1.5 

1.1 
1.1 


6.0 
6.8 
60 
68 
6.0 
6.8 

4.3 

4.3 




+6.0 Vdc 




Puis* Out 








♦7.0 Vdc 


-3.2 Vdc 






+2.0 Vdc 






1 
( 






r 


i 

3 
3 






£ 






6 



(J) Sm (pitching lima test circuit. Propagation delay, lor this circuit is specified, from. +1.5 Vdc in to the 50% point on the, output waveform. The +3.5 Vdc * shewn here because eU-log+c and supply levels are shifted 2 volts positive.) 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Out- 
puts are terminated through a 50-ohm re- 
sistor to -2.0 volts. Test procedures are 
shown for only one translator. The other 
translators are tested in the same manner. 





P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



2 
o 



8 

D 

c 



























TEST VOLTAGE/CURRENT VALUES 






























Volts 


mA 
























©Teat 
Temper at ur 




V| H 


V|L 


max 


V|MA' 


Vila- 


v F 


Vr 


v CC 


VEE 


'l 


























•30°C 




+4.0 


+0.40 


+2.00 


+ 1.10 


+0.40 


+2.40 


+5.00 


-5.2 


10 


+ 1.0 
























♦25°C 




♦4.0 


+0.40 


+ 1.80 


+ 1.10 


+0.40 


+2.40 


+5.00 


•5.2 


-10 


+ 1.0 
























♦ 


B5°C 




+4.0 


+0.40 


♦ 1.80 


+0.90 


+0 40 


+2.40 


+5 00 


5.2 


-10 


+ 10 










Pin 


MC10124P Teat Limits 


































Under 


30°C 


♦2S°C 


+8S°C 












TEST VOLTAGE /CURRENT APPLIED TO PINS LISTED BELOW: 










Characteristic 


Syr*** 


Tm 




Mu 




Typ 


Mas 




Max 


Unit 


V|H 


V.Lma. 


V|MA- 


Vila- 


v F 


Vr 


VCC 


VEE 


■l 


'in 


Gr 


id 


Negative Power Supply 
Drain Current 


•e 


8 










-66 






















9 


8 






16 


Positive Power Supply 
Drain Current 


'CCH 


9 










16 






mAdc 


5.6.7. 


10,11 














9 


8 






16 




'CCL 


9 










25 






mAdc 














9 


8 






5.6.7.10.11.16 


Reverse Current 


IR 


6 

7 










200 
50 






MAdc 
MAdc 














5.7.10,11 
6 


6 
7 


9 
9 


8 
8 






16 
16 


Forward Current 


■f 


6 
7 










-12.8 
-3.2 






mAdc 
mAdc 


5.7,10.11 
6 










6 

7 




9 
9 


8 
8 






16 
16 


Input Breakdown Voltage 


BV, n 


6 

7 






55 
5.5 










Vdc 
Vdc 


















9 
9 


8 
8 




6 
7 


5.7.10.11.16 
6.16 


Clamp Input Voltage 


V| 


6 

7 










-1.5 
-1.5 






Vdc 
Vdc 














9 
9 


8 
8 


6 

7 




16 
16 


High Output Voltage 


V 0 H 


3 


-1.060 
-1.080 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0890 
-0.890 


-0.700 
-0 700 


Vdc 
Vdc 


6.7 


6.7 










9 
9 


8 






16 
16 


Low Output Voltage 


Vol 


1 

3 


-1.890 
-1*90 


-1.675 
-1.675 


-1 850 
-1.850 




-1.650 
-1.650 


-1 825 
-1.825 


-1 615 
-1.615 


Vdc 
Vdc 


6,7 


6.7 










9 
9 


8 






16 
16 


High Threshold Voltage 


VOHA 


1 
3 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 


6 
6 






7 


7 






9 
9 


8 






16 
16 


Low Threshold Voltage 


Vqla 


3 




-1.655 
-1.655 






-1.630 
-1.630 




-1.595 
-1 595 


Vdc 
Vdc 


6 
6 






7 


7 






9 
9 


8 






16 
16 


Switching Time (SO- It load) 
























+6.0 Vdc 


Pulta In 


Pun* Out 








♦7.0 Vdc 


-3.2 Vdc 






♦2.0 Vdc 


Propagation Delay 

(♦3.5 Vdcto50%KD 


*+1+ 

«e-i- 

t7-1- 
t7+3- 
»7-3+ 


1 

I 

3 
3 






1.0 


3.5 


60 










1 
t 






5 
J 


i 

3 
3 








9 


8 








6 


Roe Time (20% to 80%) 


«1 + 


1 






1.1 


2.5 


3.9 






































Fall Time (80% to 20%) 










1.1 


2.5 


3.9 


















1 





















(J) See switching time test circuit. Propagation delay (or this circuit is specified from +1.5 Vdc in to the 50% point on the output waveform. The +3.5 Vdc is shown here because all logic and supply levels are shifted 2 volts positive ) 



quad mecl to mttl ^ M EC L 1 0,000 series 

TRANSLATOR 

MC10125 



POSITIVE LOGIC 




NEGATIVE LOGIC 



:=a>- 




Gnd = Pin 16 
V cc ( + 5.0 Vdc) = Pin 9 
V EE (-5.2 Vdc) = Pin 8 



The MC10125 is a quad translator for interfacing 
data and control signals between the MECL section 
and saturated logic sections of digital systems. The 
MC10125 incorporates differential inputs and Schottky 
MTTL "totem pole" outputs. Differential inputs al- 
low for use as an inverting/non-inverting translator or 
as a differential line receiver. The Vgg reference volt- 
age is available on pin 1 for use in single-ended input 
biasing. The outputs of the MC10125 go to a low logic 
level whenever the inputs are left floating. 

Power supply requirements are ground, +5.0 Volts 
and -5.2 Volts. Propagation delay of the MC10125 
is typically 4.5 ns. The MC10125 has fanout of 10 
MTTL loads. The dc levels are MECL 10,000 in and 
Schottky TTL, or MTTL out. This device has an 
input common mode noise rejection of ±1.0 Volt. 

An advantage of this device is that MECL level 
information can be received, via balanced twisted pair 
lines, in the MTTL equipment. This isolates the MECL 
logic from the noisy MTTL environment. This device 
is useful in computers, instrumentation, peripheral con- 
trollers, test equipment and digital communications 
systems. 



P D = 380 mW typ/pkg (No Load) 

T.pd = 4.5 ns typ (50% to +1 .5 Vdc out) 

Output Rise, Fall Times; 

2.5 ns typ (20% to 80%) 
VcCmax= + ?.00 Vdc 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25 °C 



Pulse Generator 

Input Pulse 
t+ * t- = 2.0 ±0.2 ns 
(20 to 80%) 



CC 

O +5.0 Vdc 




50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 

C|_ « 25 pF, Including test fixture 



One input from each gate must be tied to V BB 
(Pin 1) during testing. 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Test 
procedures are shown for only one trans- 
lator. The other translators are tested in 
the same manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



o 
o 

CJ1 

rT 
O 

D 
r-+ 

D* 

c 

CD 
Q. 



@ Test 
Temperature 

-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


Gnd 


Output 
Condition 


(Volts) 


V IH max 


V IL min 


v IHAmin 


V|LA max 


V IHH 


VlLH 


V)HL 


V|LL 


V B B 


v C c 


V£E 


-0.890 


-1.890 


-1.205 


-1 500 


+0.110 


-0.890 


-1.890 


-2B90 


From 


+5.0 


-5.2 


-0.810 


-1.850 


-1.105 


-1 475 


+0.190 


-0.850 


-1.810 


-2B50 


Pin 


+5.0 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


+0300 


-0.825 


-1.700 


-2825 




+5 0 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10125L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+25 °C 


+85°C 


Unit 


V IH max 


V|L min 


VlHAmin 


V ILA max 


V|HH 


V|LH 


V|HL 


VlLL 


V B B 


v C c 


V E E 


Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


Negative Power Supply 
Drain Current 


"E 


8 










40 






mAdc 


















3,7,11.15 


9 


8 


16 




Positive Power Supply 
Drain Current 


'CCH 


9 










52 






mAdc 


2.6.10.14 
















3,7.11.15 


9 


8 


16 




'CCL 


9 










39 






mAdc 




2.6,10.14 














3,7,11,15 


9 


8 


16 




Input Current 


l in H (J) 


2 










115 






M Adc 


2,6.10,14 
















3,7.11,15 


9 


8 


16 




Input Leakage Current 


'CBO 


2 










1.0 






^Adc 


















3,7.11,15 


9 


2.6,8.10.14 


16 




High Output Voltage 


V 0 H 


4 


2.5 




2.5 






2.5 




Vdc 




2.6.10.14 














3,7,11,15 


9 


8 


16 


-2 0 mA 


Low Output Voltage 


vol 


4 




0.5 






0.5 




0.5 


Vdc 


2.6,10,14 
















3.7,11,15 


9 


8 


16 


20 mA 


High Threshold Voltage 


V 0 HA 


4 


25 




2.5 






25 




Vdc 




6.10.14 




2 










3,7.11.15 


9 


8 


16 


-2.0 mA 


Low Threshold Voltage 


VOLA 


4 




0.5 






05 




05 


Vdc 


6.10.14 




2 












3.7.11.15 


9 


8 


16 


20 mA 


Indeterminate Input 
Protection Tests 


v OLS1 


4 




0.5 






0.5 




05 


Vdc 




















9 


2,3.6.7.8. 
10.11.14,15 


16 


20 mA 


v OLS2 


4 




0.5 






0.5 




05 


Vdc 




















9 


8 


16 


20 mA 


Short-Circuit Current 


'OS 


4 






40 




100 






mA 




2.6,10.14 














3.7.11.15 


9 


8 


4,16 




Reference Voltage 


V B B 


1 


-1.420 


-1.28 


-1 350 




-1 230 


-1 295 


-1 150 


Vdc 




2,6.10.14 














3,7.11.15 










Common Mode 
Rejection Tests 


V 0 H 


4 
4 


2.5 
2.5 




25 
2.5 






2.5 
2.5 




Vdc 










3 


2 


3 


2 




9 
9 


8 
8 


16 
16 


-2.0 mA 
-2.0 mA 


vol 


4 
4 




0.5 
0.5 






0.5 
0.5 




05 
0.5 


Vdc 










2 


3 


2 


3 




9 
9 


8 
8 


16 
16 


20 mA 
20 mA 


Switching Times 

Propagation Delay 
(50% to +1.5 Vdc) 

Rise Time (+1 .0 Vdc to 2.0 Vdc) 
Fall Time (+1.0 Vdc to 2.0 Vdc) 


is- 
le's* 
*2+4- 
*2-4+ 

<4+ 

14- 


5 
5 
4 

1 


1.0 

I 


6.0 

1 

3.3 
3.3 


1.0 

1 


4.5 

J 


6.0 

1 

3.3 
3.3 


1.0 

I 


60 

I 

3.3 
3.3 




Pulse In 


Pulse Out 


C L (pF) 
























is 


6 
6 
2 

J 


5 
5 
4 

J 


2 


5 


3,7.1 


1.15 




) 


J 


i 


1 


5 



(J) Individually test each input, apply V|h max to P' n under test. 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Test 
procedures are shown for only one trans- 
lator. The other translators are tested in 
the same manner. 




V B B 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



o 
o 

CJI 

cT 
o 

r-f 

5' 
c 

a. 



@ Test 
Temperature 

-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


Gnd 


Output 
Condition 


(Volts) 


V|H max 


V|L min 


VlHAmin 


V|LA max 


V|HH 


V|LH 


V|HL 


V|LL 


V B B 


v C c 


V E E 


-0 890 


-1.890 


-1 205 


-1 500 


+0110 


-0890 


-1 890 


-2890 


From 
Pin 
1 


♦ 50 


-5.2 


-0.810 


-1 850 


-1 105 


-1 475 


+0190 


-0.850 


-1.810 


-2850 


+5.0 


-5 2 


-0 700 


-1 825 


-1 035 


-1 440 


+0300 


-0.825 


-1.700 


-2825 


+5.0 


-5 2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC1012SP Teat Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+25°C 


+85°C 


Unit 


V IH max 


V|L min 


VlHAmin 


V|LA max 


VlHH 


V|LH 


V|HL 


V|LL 


V B B 


v C c 


V E E 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Negative Power Supply 
Drain Current 


'E 


8 










40 






mAdc 


















3,7.11.15 


9 


8 


16 




Positive Power Supply 
Drain Current 


'CCH 


9 










52 






mAdc 


2.6,10.14 
















3.7.11.15 


9 


8 


16 




'CCL 


9 










39 






mAdc 




2.6,10,14 














3.7.11,15 


9 


8 


16 




Input Current 


'in H (D 


2 










115 






MAdc 


2.6,10,14 
















3,7.11.15 


9 


8 


16 




Input Leakage Current 


'CBO 


2 










1.0 






jjAdc 


















3.7.11.15 


9 


2,6.8.10.14 


16 




High Output Voltage 


V 0 H 


4 


2.5 




2.5 






2.5 




Vdc 




2.6.10.14 














3.7.11.15 


9 


8 


16 


-2 0 mA 


Low Output Voltage 


vol 


4 




0.5 






05 




0.5 


Vdc 


2.6.10.14 
















3.7.11,15 


9 


8 


16 


20 mA 


High Threshold Voltage 


V 0 HA 


4 


2.5 




2.5 






2.5 




Vdc 




6,10.14 




2 










3.7.11.15 


9 


8 


16 


-2.0 mA 


Low Threshold Voltage 


V 0 LA 


4 




0.5 






0.5 




0.5 


Vdc 


6,10.14 




2 












3.7,11.15 


9 


8 


16 


20 mA 


Indeterminate Input 
Protection Tests 


v OLS1 


4 




0.5 






0.5 




0.5 


Vdc 




















9 


2.3,6,7.8. 
10.11.14.15 


16 


20 mA 


v OLS2 


4 




0.5 






0.5 




0.5 


Vdc 




















9 


8 


16 


20 mA 


Short-Circuit Current 


"OS 


4 






40 




100 






mA 




2.6.10.14 














3.7.11.15 


9 


8 


4.16 




Reference Voltage 


V B B 


1 


-1.420 


-1.28 


-1.350 




-1.230 


-1 295 


-1.150 


Vdc 




2.6,10.14 














3.7.11.15 


9 


8 


16 




Common Mode 
Rejection Tests 


V 0 H 


4 
4 


2.5 
2.5 




2.5 
2.5 






2.5 
2.5 




Vdc 










3 


2 


3 


2 




9 
9 


8 
8 


16 
16 


-2 0 mA 
-2.0 mA 


vol 


4 
4 




0.5 
0.5 






0.5 
0.5 




05 

0.5 


Vdc 










2 


3 


2 


3 




9 
9 


8 
8 


16 
16 


20 mA 
20 mA 


, Switching Times 
Propagation Delay 
(50% to +1.5 Vdc) 

Rite Time (+1.0 Vdc to 2.0 Vdc) 
FaM Time (+1 .0 Vdc to 2.0 Vdc) 


«6+5- 
<6-5+ 
t2+4- 
t2-4+ 

t4+ 

»4- 


5 
5 
4 

I 






1.0 

I 


4.5 

1 


6.0 

I 

3.3 
3.3 








Pulse In 


Pulse Out 


C L (pF) 
























is 


6 
6 
2 

J 


5 
5 
4 

I 


2 


5 


3.7,1 


1,15 




} 




i 


1 


5 



<9- Inrfwidually teat each Input, apply V )H to pin under test. 



MECL 10,000 series 

BUS DRIVER 1 



MC10128 



Advance Information 



The MC10128 is designed to provide outputs which are 
compatible with IBM-type bus levels; or, if desired, it will 
drive TTL type loads and/or provide TTL three-state out- 
puts. The inputs accept MECL 10,000 levels. The MC- 
10128 output levels can be accepted by the MC10129 
Bus Receiver. 

The operating mode IBM or TTL is selected by tying 
the external control pins to ground or leaving them open. 
Leaving a control pin open selects the TTL mode, and 
tying a control pin to ground selects the IBM mode. 

The TTL mode will drive a 25-ohm load, terminated to 
+1.5 Vdc or a 50-ohm load, terminated to ground. The 
device has totem-pole type outputs, but it also has a dis- 
able input for three-state logic operation when the circuit 



is used in the TTL mode. When in the high state the disable 
input causes the output to exhibit a high impedance state 
when it would normally be a positive logic "1 " state. When 
the strobe is in the high state it inhibits the output data 
to the low state. 

Latches are provided on each data input for temporary 
storage. When the clock input is in the low logic state, 
information present at the data inputs D1 and D2 will be 
fed directly to the latch output. When the clock goes high, 
the input data is latched. The outputs are gated to allow 
full bus driving and strobing capability. 

The MC10128 is useful in interfacing and bus applica- 
tions in central processors, mini-computers, and peripheral 
equipment. 



10 

CLOCKO— 



DISABLE 20— 



CONTROL 1 
013 




64 

CONTROL 2 



V CC = Pin 14 
Gnd 1 = Pin 16 
Gnd 2 = Pin 1 
Gnd 3 = Pin 9 

V EE = Pin8 



tpd = 



700 mW pkg/typ (No Load) 
12 ns typ 



This it advance information and specifications are subject to change without notice. 
See General Information section for packaging, and maximum ratings. 
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ELECTRICAL CHARACTERISTICS 
- MTTL MODE 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The 
circuit is in a test socket or mounted on a 
printed circuit board and transverse air 
flow greater than 500 linear fpm is 
maintained. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



Negative Power Supply 
Drain Current 



Positive Power Supply 
Drain Current 



Under 
Test 



MC10128L Test Limits 



TEST VOLTAGE/ CURRENT VALUES 



TEST VOLTAGE VALUES 



v IHAmii 



v ILAma* 



VEE 



V C C 



mAdc 



'OHI 



'OH2 



'PL 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlLm 



v IHAmii 



VlLAmaH V EE V cc l 0H1 I, 



Input Leakage Current 



Logic "1" 
Output Voltage 



Vdc 
Vdc 



Logic "0" 
Output Voltage 



vol 



Vdc 
Vdc 



Logic "1" 
Threshold Voltage 



Vdc 
Vdc 



10 © 



2.15 
2,15 



Logic "0" 
Threshold Voltage 



Vdc 
Vdc 



7.10 
7.10 



2.15 
2,15 



Output Short Circuit Current 



mAdc 
mAdc 



2.15 
2.15 



Switching Times t 
Propagation Delay 
Data Input 

Clock Input 

Reset Input 

STROBE Input 

Setup Time 
Hold Time 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



l 11+15+ 
*1 1-15- 
l 10-15+ 
M0-15- 
t7+15- 
»7+2- 
<3+15- 
»3-15+ 
*3+2- 
<3-2+ 
f setupH 
tsetupL 
»holdH 
l holdL 
'15+ 



15 © 

15 ® 

15 0 

2 © 



11 

11 
10,11 
10,11 

7,10 

7,10 



* Apply V|Lmjn individually to pin under test. 
0 Output latched to logic Low state prior to test. 
0 Output latched to logic High state prior to test, 
t See waveforms 



) A pulse is applied to pin 10. 



v ILA-§>»{ L^IOOn 



MC10128 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C - MTTL MODE 



Vin 

1 



Input 



Pulse Generator 
Input Pulse 
t+ = t- = 2.0+ 0.2 ns 
(20 to 80%) 

PRF = 1.0 MHz 
V )H = -0.890 
V| L = -1.690 




C|_ = 20 pF, including test fixture 




/ 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should be 
< 1/4 inch from TPj n to input pin 
and TP out to output pin. 
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ELECTRICAL CHARACTERISTICS 
- IBM MODE 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The 
circuit is in a test socket or mounted on a 
printed circuit board and transverse air 
flow greater than 500 linear fpm is 
maintained. 



(a) 

6) 

00 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



Negative Power Supply 
Drain Current 



Positive Power Supply 
Orain Current 



Input Leakage Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Output Short Circuit Current 



Switching Times t 
Propagation Delay 
Data Input 

Clock Input 

Reset Input 

STROBE Input 

Setup Time 
Hold Time 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



"CC 



VQLA 



'SC 



M1 + 15+ 
Ml-15- 
M0-15+ 
<10-15- 
t7+15- 
»7+2- 
*3+15- 
'3-15+ 
*3+2- 
<3-2+ 
tsetupH 
tsetupL 
<holdH 
l holdL 
M5+ 
M5- 



MC10128L Test Limits 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



mAdc 
mAdc 



TEST VOLTAGE/CURRENT VALUES 



TEST VOLTAGE VALUES 



V|Lm 



v IHAmin 



VCC 



'OH1 



'OH2 



'PL 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V| H m 



V|Lm 



7,10 
7.10 



v IHAmin 



11 

10.11 
10,11 
7,10 
7,10 



v ILAm 



io (D 



v E e 



v C c 



'OH1 'OH2 



2.15 
2,15 



»OL 



1,4,9,13,16 
1,4,9,13,16 



2,15 
2,15 



1,4,9,13,16 
1,4,9,13,16 



1,4.9,13,16 
1,4,9,13,16 



2,15 
2,15 



1,4,9,13,16 
1,4,9,13,16 



1,2.4,9.13,15,16 
1,2,4,9,13,15,16 



* Apply V|i_ mm individually to pin under test. 
(?) Output latched to logic Low state prior to test. 
(£) Output latched to logic High state prior to test, 
t See waveforms 



(3) A pulse is applied to pin 10. 



o 

o 

ro 
oo 

cT 
o 

r+ 

3* 
C 
CD 
Q. 



MC10128 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C - IBM MODE 



vcc 

0+6.0 Vdc 



Vin 

1 



Input 



Pulse Generator 
Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 

PRF = 1.0 MHz 
V m = -0.890 
V )L = -1.690 




C(_ - 50 pF. including test fi> 



+50% +50% 

—4 F- 



f 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should be 
< 1/4 inch from TP jn to input pin 
and TP out to output pin. 
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MC10128 (continued) 



VOLTAGE WAVEFORMS 



DATA INPUT 



60 nt-^L 



/ ,5V \ 



t 11+15+ 



- t 11-16 - 



STROBE INPUT 



^+15- 
t 3+2- 



it— 60 ns-*i^ 

^ 1.5 > 



- t 3-15+ 
*3-2 + 



CLOCK INPUT 



) ns 



f 



1.5 V 
t 10 _ 15+ 



- Mo-is- 



RESET INPUT 



— 60 nt-+j f 



f 



•=3T 

) ns Y. 



-1.690 
-0.890 

-1.690 



*7+2- 



TTL - MODE 

Vql = 0 5 Volt * Max 
V OH - 2.5 VolttMin 



IBM - MODE 

V OL = 0.25 Volts Max 

V OH - 5.85 Volts Min 
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MECL 10 000 series 

QUAD BUS RECEIVER » ' 



MC10129 



The MC10129 bus receiver works in conjunction with 
the MC10128 to allow interfacing of MECL 10,000 to 
other forms of logic and logic buses. The data inputs are 
compatible with, and accept MTTL logic levels as well as 
levels compatible with IBM-type buses. The clock, strobe, 
and reset inputs accept MECL 10,000 logic levels. 

The data inputs accept the bus levels, and storage ele- 
ments are provided to yield temporary latch storage of 
the information after receiving it from the bus. The out- 
puts can be strobed to allow accurate synchronization of 
signals and/or connection to MECL 10,000 level buses. 
: When the clock is low, the outputs will follow the D in- 
puts, and the reset input is disabled. The latches will 
store the data on the rising edge of the clock. The outputs 
are enabled when the strobe input is high. Unused D 



inputs must be tied to VfjC or G nd - Tne clock, strobe, 
and reset inputs each have 50 k ohm pulldown resistors to 
VeE- They may be left floating, if not used. 

The MC 10129 will operate in either of two modes. 
The first mode is obtained by tying the hysteresis control 
input to Vee- ,n tn ' s mode, the input threshold points 
of the D inputs are fixed. The second mode is obtained 
by tying the hysteresis control input to ground. In this 
mode, input hysteresis is achieved as shown in the test 
table. This hysteresis is desirable where extra noise mar- 
gin is required on the D inputs. The other input pins are 
unaffected by the mode of operation used. 

The MC 10129 is especially useful in interface applica- 
tions for central processors, mini-computers, and periph- 
eral equipment. 



POSITIVE LOGIC 







Hysteresis 
Control 5 O— 



^ ^ 0 2 



TRUTH TABLE 



D 


c 


STROBE 


RESET 


O-n+1 


0 


0 


L 


0 


L 


0 


H 


0 


H 


L 


L 


L 


H 


0 


■ L 


0 


H 


H 


L 


Qn 


H 


L 


H 


0 


H 



P D = 750 mW typ/pkg (No Load) 
tpd = 10 nstyp 



V CC = Pin9 

Gnd = Pins 1 and 16 

V EE = Pin 8 



Sm General Information section for packaging and maximum ratings information. 
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ELECTRICAL CHARACTERISTICS 



Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equiHbrium has been established. The 
circuit is in a test socket or mounted on a 
printed circuit board and transverse air 
flow greater than 500 linear fpm is main- 
tained. Outputs are terminated through a 
50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one input/out- 
put combination. Other combinations are 
tested in the same manner. 'J"' . 



00 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



TEST VOL TAP! VALUIt 



9 INPUT LEVELS 



•MTTL INPUT LEVELS 



•IM INPUT LIVf LS 



Vim vii Viha- Vila- 



HYSTERESIS MOOf 



viha Viur Viha - Vila 



MClOm Twt L.mm 



TEST VOLTAGE APPLIED TO PINS LISTCO BELOW: 



viha- Vila- Viha" Vila" Vima- Vila- 



(?) Opar.i.on and limiu *own ain apply for V cc • .6 0 V 

Q Input lavtl on data input taken from ** 0 V down 10 voltaga 1ml oman 

® Outait MdMd «> lope hi* nata prm ta m. 

Viha . V, LA — Hand** lore "V and lofl* -or- MTTL thrMhold voltaaar 
ViHA". Vila". V )h a - •"« Vila- ara lore 'land 109c "0" th«ahold voltagai in 



Logic "1". 
Logic "0" 



I HA" V IHA"' 

Hysteresis Mode 
Threshold Voltage 



VILA" V fLA - 



MC10129 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



I 



M -IT 



Pulse Generator 

Input Pulse 
t+ = t- = 5.5 ± 0.5 ns 
(10 to 90%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are ecjual lengths of 50-ohm 
coaxial cable. Wire length should be 
< 1/4 inch from TPj n to input pin 
and TP out to output pin. 



Hysteresis 
Control 5 O 

Clock 11f> 




1 



Unused outputs 
connected to a 
50-ohm resistor 
to ground. 
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MC10129 (continued) 



FIGURE 1 - DATA to OUTPUT 
(Clock and Reset are low, Strobe is high) 



FIGURE 2 - STROBE to OUTPUT 
(Data is high. Clock and Reset are low) 



50% ^ ^ 



1 80% V 
50% \ 
>0% \ 



*7+14+ ^-14- 



+ 80% * 
+ 50% \ 



*12+14+ M2-14- 



FIGURE 4 - CLOCK to OUTPUT 
(Reset is low, Strobe is high) 



FIGURE 3 - RESET to OUTPUT 
(Data and Strobe are high) 



#80% 

■Jh 50% 



l 11-14+ 



■L 



X 



/ 80% 
' 50% 
20% 



+2.4 V 
• +1.11 V 



+0.31 V 
+ 1.11 V 



tn-14- 



FIGURE 5 - T SET UP AND T H0LD WAVEFORMS 



t setup 



thold 



- +2.400 V 

- + 1.1 1 V 



t 10+14- 



/ 
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MECL 10,000 series 



MC10130 



POSITIVE LOGIC 



NEGATIVE LOGIC 





TRUTH TABLE 











D 


c 


CE 


Qn+1 


L 


L 


L 


L 


H 


L 


L 




0 


L 


H 


Q n 


0 




L 


Q n 


0 




H 


Q n 




n't Ca 







V CC1 = Pin 1 
V CC2 = Pin 16 
V EE = Pin 8 

P D = 155 mW typ/pkg (No Load) 
t pd = 2 5 nstyp 



The MC10130 is a clocked dual D type latch. 
Each latch may be clocked separately by holding 
the common clock in the low state, and using 
the clock enable inputs for the clocking function. 
If the common clock is to be used to clock the 
latch, the clock enable (C^) inputs must be in 
the low state. In this mode, the enable inputs 
perform the function of controlling the common 
clock (C). 

Any change at the D input will be reflected 
at the output while the clock is low. The out- 
puts are latched on the positive transition of the 
clock. While the clock is in the high state, a 
change in the information present at the data 
inputs will not affect the output information. 

Input pulldown resistors eliminate the need 
to tie unused inputs to V££. 

Output rise and fall times have been opti- 
mized to provide relaxation of system layout 
and design criteria. 

The set and reset inputs do not override the 
clock and D_ inputs. They are effective only 
when either C or CE or both are high. 



CIRCUIT SCHEMATIC 



v cci v CC2 



Cei o 




5 



5 





V EE R2 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one latch. The other latch is tested 
in the same manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 

-30°C 
+25°C 
+85°C 



Power Supply Drain Current 



Input Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times (50 H Load) 
(See Figure 1 ) 
Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



Setup Time 



•inH 



6,11 
9 

4,5,9 
7,10,12,13 



VOH 



VOL 



Vqha 



Vqla 



l 7+2+ 
*5+2+ 
M+2- 
l 6-2+ 
<2+ 
t2- 
* set up 



Pin 
Under 
Test 



MC10130L Test Limits 



-30°C 



+25°C 



+85°C 



3.6 
3.6 
3.6 
4.3 
3.6 
3.6 



2.5 
2.7 
2.7 

2.7 
2.7 



220 
265 
285 
285 



4.0 
3.5 
3.5 



1.0 
1.1 
1.1 
1.0 

1.1 



3.8 
3.9 
3.9 
4.1 
3.8 
3.8 



TEST VOLTAGE VALUES 



V|Hrr 



VlLm 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hrr 



6,11 
9 

4,5,9 
7,10,12,13 



0 
0 



VlLrr 



VlLArr 



V E E 



o 

O 
mm* 

CO 

o 

8 

^ 

C 
CD 
Q. 



(V CC ) 
Grid 



1,16 



1.16 



'All other inputs are tested in the same manner 



ELECTfllCAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one latch. The other latch is tested 
in the same manner. 



D1 7- 
C E1 6- 



3D _ 



R1 4- 

C 9- 
R2 13- 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



©Test 
Temperature 

-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times (50 SI Load) 
(See Figure 1) 
Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



Setup Time 



Symbol 



•inH 



6.11 
9 
4.5.9 
7,10,12,13 



V 0 H 



vol 



Vqha 



VQLA 



*7+2+ 
*5+2+ 
M+2- 
*6-2+ 
*2+ 
<2- 
T setup 



Pin 
Under 
Test 



MC1013OPT«t Limits 



+85°C 



220 
265 
285 
285 



4.0 

3.5 
3.5 



Min Max 



TEST VOLTAGE VALUES 



(Volts) 



v IHmax v ILmin VlHAmin V I LA max 



-0.890 



-1.J 



-1.205 



-1.500 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHrr 



6,11 
9 

4,5,9 
7,10,12,13 



0 
® 



V(Lrr 



v IHArr 



VlLArr 



V E E 



'2 
o 



GO 
O 

8 

C 



<Vcc> 
Gnd 



1.16 



'All other inputs are tested in the same manner 



MC10130 (continued) 



FIGURE 1 - SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25° C 



Input Pulse 

t+ = t- = 2.0 ns ± 0.2 ns 
(20 to 80%) 

Clock Input 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



+ 1.11 Vdc O 



V CC1 " V CC2 = 
+ 2.0 Vdc 
Q 



25/iF^" 



""^o.i mf 



-\-° 



: 0.1 mf 



6-3.2 Vdc 
EE 



Clock Input 



J 



R Input 



S Input 



Q Output 



~~i h~ t2+ 

/-80% 
1^—50% 
_Jh — 20% 



80% 
-50% 
20% 

— 1 5+2+ 



— t 2 - 



~ t 4+2- 



+ 1.11 V 
+0.31 V 



- + 0.31 V 
-+1.11 V 



JC* 



50% 



1 set up 

L t Dd D + Q + 



+ 1.11 V 
+ 0.31 V 

+ 1.11 V 
+0.31 V 



t setup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the data input (D). 

t hold is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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DUAL TYPE D MASTER-SLAVE 
FLIP-FLOP 



MECL 10,000 series 



MCI 01 31 



R-S TRUTH TABLE 



R 


s 


Q n +1 


L 


L 


Qn 


L 


H 


H 


H 


L 


L 


H 


H 


N.D. 


N.D. = Not Defined 


CLOCKED TRUTH TABLE 


C 


D 


Qn+1 


L 


0 


Qn 


H 


L 


L 


H 


H 


H 



0 = Don't Care 
C = C E + C c 

A clock H is a clock transition 
from a low to a high state. 



The MC10131 is a dual master-slave type D 
flip-flop. Asynchronous Set (S) and Rese t (R) 
override Clock (Cc) and Clock Enable (Ce) 
inputs. Each flip-flop may be clocked separately 
by holding the common clock in the low state 
and using the enable inputs for the clocking 
function. If the common clock i s to be used to 
clock the flip-flop, the Clock Enable inputs 
must be in the low state. In this case, the en- 
able inputs perform the function of controlling 
the common clock. 

The output states of the flip-flop change on 
the positive transition of the clock. A change 
in the information present at the data (D) input 
will not affect the output information at any 
other time due to master slave construction. 

Input pulldown resistors eliminate the need 
to tie unused inputs to v*EE- Output rise and fall 
times have been optimized to provide relaxation 
of system design and layout criteria. 



= 235 mW typ/pkg (No Load) 
= 160 MHz typ 



POSITIVE LOGIC 



NEGATIVE LOGIC 



D1 7- 
C E1 6- 



33 



R1 4- 

C C 9- 
R2 13- 



D1 7 - 
C E1 6- 



3D 



,,-33 



C E2 11- 
D2 10- 



Q2 




Q2 





V CC 1 =Pin 1 
V CC2 = Pin 16 
V EE = Pin 8 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner. 



D1 7- 
C E1 6- 



Cc9^ 
R2 13 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



CE2 
D2 10 



Q2 
Q2 



-14 
-15 



@Test 
Temperature 
-30°C 
+25°C 
+85°C 



TEST VOLTAGE VALUES 



V|Hr 



V|Lr 



VlHA n 



VlLAn 



V E E 



Characteristic 



MC10131L Test Limits 



-30°C 



+25°C 



VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Ln 



VlLAn 



Power Supply Drain Current 



330 
330 
220 
245 
265 



Input Leakage Current 



4,5/ 
6,7,9 • 



0.5 
0.5 



AiAdc 
/uAdc 



Logic "1 " 

Output Voltage 



VOH 



■1.060 
■1.060 



-0.890 
-0.890 



-0.960 
-0.960 



-0.810 
-0.810 



-0.890 
-0890 



-0.700 
-0.7O0 



Vdc 
Vdc 



Logic "0" 

Output Voltage 



vol 



-1.675 
1.675 



-1.850 
-1.850 



-1.650 
-1.650 



-1.825 
-1.825 



-1.615 
-1.615 



Vdc 
Vdc 



Logic "1" 

Threshold Voltage 



VQHA 



-0.980 
-0.980 



-0.910 
-0.910 



Vdc 
Vdc 



Logic "0" 

Threshold Voltage 



VQLA 



3 
3t 



1.655 
1.655 



- 1 .630 
-1.630 



-1.595 
-1.595 



Vdc 
Vdc 



Switching Times 
Clock Input 
Propagation Delay 



Rise Time (20 to 80%) 
Fall Time (20 to 80%) 



t9+2- 
»9+2+ 
*6+2+ 
t6+2- 
t2+ 
*2- 



4.9 
4.9 



Pulse 
Out 



Set Input 
Propagation Delay 



15+2+ 
M2+15+ 

l 5+3- 
M2+14- 



2 
15 
3 



Reset Input 
Propagation Delay 



«4+2- 
M3+15- 

<4+3- 
M3+14+ 



4 
13 



tsetup 



Toggle Frequency (Max) 



f Tog 



'Individually test each input; apply Vjl min to pin under test. 



tOutput levalto b« mtaiutfd after a clock pulajihas batn applied to the Cg input (pin 6j f " |, ^ IH max 



• V, L fl 



CO 

do 



ELECTRICAL CHARACTERISTICS- ADVANCE INFORMATION * 



Each MECL 10,000 series circuit has been 
designed to meet thedc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner. 



_D1 

C E1 6- 



R1 4- 

Cc9" 
R2 13- 



3_ 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



C E2 11 
D2 10 



—3D 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain Current 



Input Leakage Current 



Logic "1 " 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 
Clock Input 
Propagation Delay 



Rise Time (20 to 80%) 
Fall Time (20 to 80%) 



Set Input 
Propagatio 



Reset Input 
Propagation Delay 



Toggle Frequency (Max) 



Symbol 



v 0 h 



vol 



Vqha 



VQLA 



*9+2- 
*9+2+ 
*6+2+ 
»6+2- 
*2+ 
*2- 



l 5+2+ 
112+15+ 

*5+3- 
t12+14- 



*4+2- 
*13+15- 

*4+3- 
'13+14+ 



*setup 



'hold 



f Tog 



4,5,* 
6,7,9* 



2 
2t 



3 
14 



MC10131PTest Limits 



1.060 
1.060 



■1.080 
■1.080 



1.675 
1.675 



-1.655 
-1.655 



0.5 
0.5 



-0.960 
-0.960 



-1.850 
-1.850 



-0.980 
-0.980 



1.5 



125 



Typ 



160 



330 
330 
220 
245 
265 



-0.810 
-0.810 



- 1 .630 
-1.630 



+85°C 



-0.890 
-0.890 



-1.825 
-1.825 



-0.910 
-0.910 



-0.700 
-0.700 



-1.615 
-1.615 



-1.595 
-1.595 



MAdc 
fiAdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



'individually test each input; apply Vj |_ m j n to pin under test. 

^Output level to be measured after a clock pulse has been applied to the Cg input (pin 6) I I ' H ma * 

' 1 — V IL min 

•This is advance information and specifications are subject to change without notice. 



TEST VOLTAGE VALUES 



V|Hn 



V|Ln 



VlLAn 



V E E 



VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHr, 



VlLr 



VlHAn 



5 
12 
5 
12 



4 

13 



VlLAr, 



Pulse 
Out 



15 
3 
14 



2 
15 
3 



VEE 



<V C C> 
Gnd 



1. 16 
1, 16 



1, 16 
1, 16 



1, 16 
1, 16 



1, 16 
1. 16 



1, 16 
1, 16 



2 

o 
_k 
o 

GO 

8 

C 
<D 

Q. 



MC10131 (continued) 



FIGURE 1 -TOGGLE FREQUENCY TEST CIRCUIT 



Clock Input 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 




FIGURE 2 - SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



1 



Input Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20 to 80%) 



Clock Input 



TP in 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



V CC1 = V CC2 = 
+2.0 Vdc 




0.1 mf 



V EE = -3.2 Vdc 



I 



R Input 



Q Output ■ 



*5+2+^ 



*5+3- -H I* 



<2+ 



JO. 



+0.31 V 
+ 1.11 V 



— <4+2- 



~V-80% 
\20%_ 



t 3 -— I U A 1— 1 3+ 



- + 1.11 v 
-+0.31 V 



~ H r^^tui 



S 



NOTE: 

t setup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the data input (D). 

t hold is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 



3-82 



MECL 10,000 series 

DUAL MULTIPLEXER WITH 1 
LATCH AND COMMON RESET 



MC10132 



The MC10132 is a dual multiplexer with clocked D 
type latches. It incorporates common data select and 
reset inputs. Each latch may be clocked separately by 
holding the common clock in the low state, and using the 
clock enable inputs for a clocking function. If the common 
clock is to be used to clock the latch, the clock enable 
(CE) inputs must be in the low state. In this mode, the 
enable inputs perform the function of controlling the com- 
mon clock (Cc). 



The data select (A) input determines which data input 
is enabled. A high (H) level enables data inputs D 12 and 
D22 and alow (L) level enables data inputs D11 and D21. 
Any change on the data input will be reflected at the 
outputs while the clock is low. The outputs are latched 
on the positive transition of the clock. While the clock is 
in the high state, a change in the information present at 
the data inputs will not affect the output information. 
The reset input is enabled when the clock is in the high 
state, and disabled when the clock is low. 



POSITIVE LOGIC 



D12 5 - 
CEO 10 ■ 
C C 7 - 



t3D 
3D 

3D 



3D 
3D 
3D 



NEGATIVE LOGIC 



A 11 
D11 4 



D12 5 . 

CEO 10 . 
C C 7- 
R 6 " 

CE1 9 - 
D21 13- 



N 



TRUTH TABLE 



R 


D 


c c 


CE 


Qn+1 


0 


L 


L 


L 


L 


L 


L 


L 


H 


Qn 


L 


L 


H 


L 


Qn 


L 


L 


H 


H 


Qn 


0 


H 


L 


L 


H 


L 


H 


L 


H 


Qn 


L 


H 


H 


L 


a n 


L 


H 


H 


H 


Qn 


H 


0 


0 


H 


L 



V CC1 = Pin 1 

D = (A • D11) + (A • D12) V CC2 = Pin16 



P D = 225 mW typ/pkg (No Load) 
tpd = 3.0 n«typ 



<p = Don't Care 



Sm General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one latch. The other latches are tested 
in the same manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 

-30°C 
+25°C 
+85°C 


V IH max 


V IL min 


V IHA min 


V|LA max 


V£E 


<v cc > 

Gnd 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1 825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10132L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+25°C 


+85°C 


Unit 


V|H max 


V|L min 


V.HA min 


VILA max 


V E E 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Current 


«E 


8 








44 


55 






mAdc 










8 


1,16 


Input Current 


•in H 


4 

5 
6 

7 

10 
11 










290 
290 
390 
290 
265 
265 






MA 


dc 


4 

5 
6 
7 

10 
11 








£ 




1, 


6 


•in L 


4' 






0.50 










MAdc 




4 






8 


1.16 


Logic "1" 
Output Voltage 


V 0 H 


2 
2 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 

5,11 


7,9,10 
7,9.10 






8 
8 


1.16 
1,16 


Logic "0" 
Output Voltage 


vol 


3 
3 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


4 

5.11 


7,9,10 
7,9,10 






8 
8 


1,16 
1,16 


Logic "1" 
Threshold Voltage 


VOHA 


2 
2 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 


11 


7,9.10 
7,9,10 


4 

5 




8 
8 


1,16 
1.16 


Logic "0" 
Threshold Voltage 


VOLA 


3 
3 




-1.655 
-1.655 






-1.630 
-1.630 




-1 595 
-1.595 


Vdc 
Vdc 


11 


7,9,10 
7,9.10 


4 

5 




8 
8 


1,16 
1.16 


Switching Times (50-ohm load) 

Propagation Delay Data 
Reset 
Clock 
Select 


U+2+ 
*6+2- 
t7_2+ 
M1+2+ 


2 

I 






1.0 
1.0 
1.0 
1.0 




3.3 
3.8 
5.7 
4.6 






I 


+ 1.11 V 


+0.31 V 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


7 
4 

5 


7,9,10 
7 


4 

6 
7 
11 


2 

I 


8 

t 


1.16 

I 


Setup Time Data 
Select 

Hold Time Data 
Select 

Rise Time (20% to 80%) 
Fail Time (20% to 80%) 


tsetup 
tsetup 


2 
2 






2.5 
3.5 










ns 
ns 


5 


11 

7 


4.10 
10,11 


2 
2 


8 
8 


1,16 
1.16 


*hold 
thold 


2 
2 






1.5 
1.0 










ns 


5 


11 

7 


4.10 
10.11 


2 
2 


8 
8 


1,16 
1,16 


*2+ 
12- 


2 
2 






1.5 
1.5 




3.5 
3.5 






ns 
ns 




7,9,10 
7,9,10 


4 
4 


2 
2 


8 
8 


1,16 
1.16 



TEST VOLTAGE VALUES 



o 
o 

CO 



o 

3 

r+ 

c 

CD 
Q_ 



"All other inputs tested in the same manner. 



00 
CXI 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one latch. The other latches are tested 
in the same manner. 



-CXI 





P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



©Test 
Temperature 

-30°C 
♦25°C 
♦85°C 


V IH max 


V|L min 


V IHA min 


VILA max 


vee 


<v CC > 

Gnd 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1 105 


-1.475 


-5.2 


-0.700 


-1 825 


-1 035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10132P Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+25°C 


+85°C 


Unit 












Min 


Max 


Min 


Typ 


Max 


Min 


Max 


VlH max 


V|L min 


V IHA min 


VILA max 


v E e 


Power Supply Current 


>E 


8 








44 


55 






mAdc 










8 


1,16 


Input Current 


'in H 


4 

5 
6 
7 

10 
11 










290 
290 
390 
290 
265 
265 








dc 


4 

5 
6 

7 

10 
11 








t 


; 


1, 


6 


'mL 


4* 






0.50 










^Adc 




4 






8 


1,16 


Logic "1" 
Output Voltage 


V 0 H 


2 
2 


-1 060 
-1.060 


-0.890 
-0.890 


-0.960 
-0 960 




-0.810 
-0.810 


-0.890 
-0890 


-0.700 
-0.700 


Vdc 
Vdc 


4 

5.11 


7,9,10 
7,9,10 






8 
8 


1,16 
1,16 


Logic "0" 
Output Voltage 


vol 


3 
3 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


4 

5,11 


7,9,10 
7,9,10 






8 
8 


1,16 
1.16 


Logic "1" 
Threshold Voltage 


V 0 HA 


2 
2 


-1 080 
-1.080 




-0 980 
-0.980 






-0910 
-0.910 




Vdc 
Vdc 


11 


7,9,10 
7,9,10 


4 

5 




8 
8 


1,16 
1.16 


Logic "0" 
Threshold Voltage 


V 0 LA 


3 
3 




-1.655 
-1.655 






-1 630 
-1 630 




-1 595 
-1.595 


Vdc 
Vdc 


11 


7,9,10 
7,9,10 


4 

5 




00 00 


1.16 
1,16 


Switching Times (50-ohm load) 

Propagation Delay Data 
Reset 
Clock 
Select 


t4+2+ 
<6+2- 
t7-2+ 
M1+2+ 


2 

1 






1.0 
1.0 
1.0 
1.0 




3.3 
3.8 
5.7 
4.6 






ns 

I 


♦ 1.11 V 


♦0.31 V 


Puis* In 


Pulte Out 


-3.2 V 


♦2.0 V 


7 
4 

5 


7,9,10 
7 


4 

6 
7 
11 


2 

1 


8 

1 


1.16 

I 


Setup Time Data 
Select 

Hold Time Data 
Select 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


tsetup 
tjetup 


2 
2 






2.5 
3.5 










ns 
ns 


5 


11 

7 


4,10 
10,11 


2 
2 


8 
8 


1.16 
1.16 


*hold 
*hold 


2 
2 






1.5 
1.0 










ns 


5 


11 

7 


4,10 
10,11 


2 
2 


8 
8 


1.16 
1.16 


«2+ 
12- 


2 
2 






1.5 
1.5 




3.5 
3.5 






ns 
ns 




7,9,10 
7,9,10 


4 
4 


2 
2 


8 
8 


1.16 
1,16 



TEST VOLTAGE VALUES 



2 
o 



CO 

o 
c 

CD 
Q. 



•All other inputs tested in the same manner. 



MC10132 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



Input Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20 to 80%) 



Data I nput 



50 ohm termination to ground lo 
cated in each scope channel input 

All input and output cables to the 
scope are equal lengths of 50 ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP, n to input 
pin and TP out to output pin 

Unused outputs connected to a 
50-ohm resistor to ground. 



3D 



3D 



'In 



z 



D Input 5Q 0/6 



£ 



'80% 
50% 



>r80% 



- - +0.31 V 
+1.1 1 V 



NOTE: 

t setup '* tne minimum time before the positive tran- 
sition of the clock pulse (C) that information must be 
present at the data input (D). 

t hold is tne rninimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 



3-86 



MC10132 (continued) 



APPLICATION INFORMATION 



A typical application of the MC10132 is temporary 
.storage in a minicomputer. The arithmetic section of a 
minicomputer might have a configuration similar to that 
illustrated in Figure 1 . Data may be entered into the "B" 
register from either the register file or the input bus, re- 



quiring a multiplexed input to the register. 

Figure 2 shows the MC10132 as the elements in the 
"B" register. Eight packages of the dual latch is necessary 
to construct a 16-bit register. Note that reset is available 
on the MC10132 if this capability is required. 



Register File 
16 x 16 Bit 



33 



> 



Arithmetic 
Logic 
Unit 



Shift 
Swap 
„ Select 



16 Bit Data Paths 



Data Lines from Register File 

A 



Data 
Lines 
from ■< 
Input 
Bus 
Receiver 



to K) -* -» 
ro -* to -» 
MC10132 

8 e 



IO 06 

M — N> -» 

MC10132 

B S 



10 M -» -» 
M -» M -» 

MC10132 
R P 



MC10132 

S «> 



rr 



MC10132 

R 0 



TT 



o o o o 

MC10132 

s s 



O D O O 

IO K) -» -» 
IO M -» 

MC10132 
0 O 



Mg10132 

rr 



Y 

Data Lines to Arithmetic Logic 
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quad latch ) MECL 10,000 series 



MC10133 



TRUTH TABLE 



G 


c 


D 


Qn+1 


H 


0 


0 


L 


L 


L 


0 


On 


L 


H 


L 


L 


L 


H 


H 


H 



0 = Don't Care 
C = C C + C E 



P D = 310 mW typ/pkg (No Load) 
*pd = 4 0 ns *VP 



The MC10133 is a high speed, low power, 
MECL quad latch consisting of four bistable 
latch circuits with D type inputs and gated Q 
outputs. Open emitters allow a large number of 
outputs to be wire ORed together. Latch out- 
puts are gated, allowing direct wiring to a bus. 
When the clock is high, outputs will follow D 
inputs. Information is latched on negative going 
transition of the clock. 




CO 

do 

CO 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0*volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same, manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 
(50 U Load) 

Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



V 0 H 



vol 



VQLA 



l 3+2+ 
t4+2+ 
*5-2+ 
tSetup 
tHold 

«2+ 

12- 



Pin 
Under 
Test 



3 
4 

5 

13 



2 

2 

2 

2t 

2tt 

2tt 

2 

2 



2 
2 
2 

2t 

2tt 

2tt 



MC10133L Test Limits 



-30°C 



-1.060 
-1.060 



1.0 
1.0 
1.0 



1.0 
1.0 



-0.890 
-0.890 



5.6 
5,4 

3.2 



3.6 
3.6 



+25°C 



-0.960 
-0.960 



2.5 
1.5 



Typ 



245 
265 
350 
350 



-0.810 
-0.810 



5.4 
5.4 
3.1 



3.5 
3.5 



-0.890 
-0.890 



1.1 
1.2 
1.0 



-0.700 
-0.700 



5.9 
6.0 
3.4 



3.8 
38 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



V|Lr 



VlHAr 



VlLAr, 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hr 



3.4 
3,13 



13 
3.5.13 
4 



3.4 
4 

3,4 

3 



3.4 
4 
4 

3 
3 



VlLr 



V IHA n 



4 

13 



VlLAr 



V E E 



^Output level to be measured after a clock pulse has been applied to the clock input (Pin 4). J — 1~ V IH max 

t^Data input at proper high/low level while clock pulse is high so that device latches at proper "~ m ' n 

high/low level, for test. Levels are measured after device has latched. 



* Latch set to zero state before test. 



<v C c> 

Gnd 



1.16 
1.16 



w 

8 

D 
^+ 

D* 
C 
CD 

Q. 



CO 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specif ications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 





P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



Power Supply Drain Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 
(50 1/ Load) 
Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



Symbol 



1 inL 



V 0 H 



vol 



v 0HA 



VQLA 



*3+2+ 
*4+2+ 
x 5-2+ 
tSetup 
l Hold 

12- 



Pin 
Under 
Test 



5 
13 



2 
2 
2 

2t 

2tt 

2tt 

2 

2 



2 
2 
2 

2t 

2tt 

2tt 



MC10133P Test Limits 



-1.060 
-1.060 



-0.890 
-0.890 



-0.960 
-0.960 



2.5 
1.5 
1.1 



Typ 



245 
265 
350 
350 



-0.810 
-0.810 



5.4 
5.4 
3.1 



3.5 
3.5 



+85°C 



-0.890 
-0.890 



-1.825 



)700 
)700 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



V|Hr 



V(Lr 



V IHA c 



VlLAr 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hr 



3 
4 
5 
13 



3.4 
3,13 



13 
3,5,13 



3,4 
4 

3,4 
3 



V|Lr 



V IHA r 



VlLAr 



VEE 



t Output level to be measured after a clock pulse has been applied to the clock input (Pin 4). J — 1~ V|h max 

^Data input at proper- high/low lever white ctock pulse is high so that device latches ft proper '* L m ' n ' 

high/low level for test. Levels are measured after device has latched. 



• Latch set to zero state before test. 



o 
o 

00 
CO 

o 
o 

D 

r-f 

d' 
c 

CD 

Q. 



<v C c> 

Gnd 



1.16 
1.16 



MC10133(continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V CC1 = V CC2 
+2.0 Vdc 
O 



Input Pulse 
t + = t - = 2.0 ± 0.2 ns 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. j 




PROPAGATION DELAY 



Pulse Generator 



v out f rom D input 



t from G input 



Unused outputs connected to 
a 50-ohm resistor to ground. 



80% 
50% 
20% 



^■p 0.1 mf 
V EE = -3.2 Vdc 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 Inch from TPj n to input 
pin and TP out to output pin. 



80% 

50% 
20% 



tsetup is rninimum time before the negative transition of the clock 
pulse (C) that information must be present at the data input (D). 

t Hold ' s tne minimum time after the negative transition of the clock 
pulse (C) that information must remain unchanged at the data input (D). 



APPLICATION INFORMATION 



The MC10133 device consists of four bistable latch 
circuits with D type inputs and gated Q outputs. When 
the clock is high the outputs will follow the D inputs. 



The latch will store the data on the falling edge of the 
clock. The outputs are gated when the output enable is 
low. All four latches may be clocked at one time with the 
common clock, or each half may be clocked separately 
with its clock. This device is useful as a temporary storage 
element in high speed central processors, accumulators, 
register files, digital communication systems, instrumenta- 
tion and test equipment. 
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MECL 10,000 series 

DUAL MULTIPLEXER 
WITH LATCH 



MC10134 



The MC10134 is a dual multiplexer with clocked D 
type latches. Each latch may be clocked separately by 
holding the common clock in the low state, and using the 
clock enable inputs for the clocking function. If the com- 
mon clock is to be used to clock the latch, the clock enable 
(CE) inputs must be in the low state. In this mode, the 
enable inputs perform the function of controlling the com- 
mon clock (Cc). 

The data select inputs determine which data input is 
enabled. A high (H) level on the AO input enables data input 
D12 and a low (L) level on the AO input enables data input 



D1 1. A high (H) level on the A1 input enables data input 
D22 and a low (L) level on the A1 input enables data, 
input D21. 

Any change on the data input will be reflected at the 
outputs while the clock is low. The outputs are latched, 
on the positive transition of the clock. While the clock is 
in the high state, a change in the information present at; 
the data inputs will not affect the output information. 

Output rise and fall times have been optimized to pro-; 
vide relaxation of system layout and design criteria. 



POSITIVE LOGIC 



NEGATIVE LOGIC 



AO 6 

A1 11 
D11 4 



D12 5 
CEO 10 

C C 7 

CE 1 9 
D21 13 



CD h 
3D 
3D = 

3D 
3D 
3D 



AO 6 

A1 11 
D11 4 



D12 5 - 
CEO 10 - 
C C 7 - 

CE 1 9 - 
D21 13 ■ 



-C* N 



TRUTH TABLE 



c 


AO 


D11 


D12 


Qn+1 


L 


L 


L 


0 


L 


L 


L 


H 


0 


H 


L 


H 


0 


L 


L 


L 


H 


0 


H 


H 


H 


0 


0 


0 


Qn 



V CC1 = Pin 1 
V CC2 = Pin 16 
V EE = Pin 8 



0 = Don't Care 
C = CE + C C 



tpd 



= 225 mW typ/pkg (No Load) 
= 3.0 ns typ. 



See General Information section for packaging. 
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CO 

CD 
CO 



ELECTRICAL CHARACTERISTICS 

Each MEC I 10.060 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one latch. The other latches are tested 
in the same manner. 



A1 11 

011 4 



Power Supply Drain Current 



Logic "1" 
Output Voltage 



Logic "0' 
Output 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times (50-ohm load) 



Propagation Delay 



Data 
Clock 
Select 



Setup Time 
Hold Time 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



Data 
Select 
Data 
Select 



•All other inputs tested in the same manner. 



D12 5 
ceo 10 
C C 7 

CE1 9 ■ 
D21 13 - 



tDf 

30> 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



Vqh 



vol 



vqha 



VQLA 



»4+2+ 
l 10-2+ 
*6+2+ 



'setup 
*setup 



thold 
'hold 



«2+ 
*2- 



Pin 
Under 
Test 



-30°C 



MCl0l 34LTest: Limits 



©Test 
Temperature 
-30°C 
+25°C 
+85°C 



-1.060 
-1.060 



-1.080 
-1.080 



-0.890 
-0.890 



-1.675 
-1.675 



-1.655 
-1.655 



0.50 
-0.960 
-0 960 
-1 850 
-1850 
-0.980 
-0.980 



1.0 
1.0 
1.0 

3.5 



1.5 
1.0 



1.5 
1.5 



55^ 



~290~ 
290 
265 
290 
265 



-0 81 to 
-0.8 1*) 



-1.65*, 
-1.65*) 



-163Q) 
-1 63Q) 



+85°C 



-0.890 
-0890 



-1.825 
-1 825 



-0.910 
-0.910 



-0.700 
-0.700 



-1.615 
-1.615 



-1.595 
-1.595 



fjAdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



V|Ln 



VlLAc 



V£E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW 



VlLn 



6,7.10. 
7.10 



4.6.7,10. 
5,7,10 



6.7,10 
7,10 



6,7.10 
7.10 



6.7,10 
. 7 
'7.10 



6,7 
7.11 



6,7 
7,11 



6.7,10 
6,7,10 



4,10 
6,10 



4,10 
6.10 



VlLAr, 



<V CC > 
Gnd 



1.16 
1.16 



1.16 
1.16 



1.16 
1.16 



1.16 
1.16 



1.16 



1.16 
1.16 



1.16 
1.16 



1.16 
1.16 



o 
o 



8 

•3 
C 
CD 

Q_ 



2 



ELECTRICAL CHARACTERISTICS 

Each MECL 10.000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one latch. The other latches are tested 
in the same manner. 



D12 5 ■ 
CEO 10 
C C 7 

CE 1 9 ■ 
D21 13 ■ 



23 h- 



53 



to 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



©Test 
Temperature 

-30°C 
♦25°C 
♦85°C 


V IH max 


V IL min 


V IHA min 


V ILA max 


V E E 


<v C c> 

Gnd 


-0.890 


-1 890 


-1.205 


-1 500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.625 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10134P Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW 


-30°C 


+25°C 


♦85°C 


Unit 


V IH max 


V IL min 


V|HA min 


VILA max 


V E E 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


•e 


8 








55 






mAdc 










8 


1.16 


Input Current 


•in H 


4 

5 
6 
7 

10 








290 
290 
265 
290 
265 








dc 


4 

5 
6 
7 

10 








8 

1 


1.16 

1 


•in L 


4* 






0.50 








pAdc 




4 






8 


1.16 


Logic "1" 
Output Voltage 


V 0 H 


2 
2 


-1 060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 


-0.810 
-0.810 


-0 890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 

5.6 


6.7.10. 
7.10 






8 
8 


1.16 
1.16 


Logic "0" 
Output Voltage 


vol 


2 
2 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 


-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


6 


4.6.7.10. 
5.7.10 






8 
8 


1.16 
1.16 


Logic "1" 
Threshold Voltage 


VOHA 


2 
2 


-1.080 
-1.080 




-0.980 
-0 980 




-0.910 
-0.910 




Vdc 
Vdc 


6 


6.7,10 
7.10 


4 

5 




8 
8 


1.16 
1.16 


Logic "0" 
Threshold Voltage 


VOLA 


2 
2 




-1.655 
-1.655 




-1.630 
-1.630 




-1.595 
-1.595 


Vdc 
Vdc 


6 


6,7,10 
7.10 




4 

5 


8 
8 


1.16 
1.16 


Switching Times (50-ohm load) 

Propagation Delay Data 
Clock 
Select 


*4+2+ 
'10-2+ 
«6+2+ 


2 






Min 


Max 






ns 


♦ 1.11 v 


+0.31 V 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


bob 


3.3 
5.7 
4.6 


4 

5 


6.7,10 
7 

7,10 


4 

10 
6 


2 

1 


8 


1.16 


Setup Time Data 
Select 

Hold Time Data 
Select 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


*setup 
'setup 


2 
2 






2.5 
3.5 








ns 


5 


6.7 
7,11 


4,10 
6,10 


2 
2 


8 
8 


1.16 
1.16 


thold 
thold 


2 
2 






1.5 
1.0 








ns 
ns 


5 


6,7 
7.11 


4,10 
6.10 


2 
2 


8 
8 


1.16 
1,16 


*2+ 
12- 


2 
2 






1.5 
1.5 


3.5 
3.5 






ns 
ns 




6,7,10 
6,7,10 


4 
4 


2 
2 


8 
8 


1.16 
1.16 



TEST VOLTAGE VALUES 



o 
o 

I 

o 
o 

c 

CD 
Q. 



'All other inputs tested in the same manner. 



MC10134 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



Input Pulse 
t+ = t- = 2.0 ns ± 
(20 to 80%) 



s0.1 M F 



Data Input 



50-ohm termination to ground lo 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50 ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP in to input 
pin and TP out to output pin. 

Unused outputs are terminated 
50-ohm resistor to ground. 



to 



v T 



"~~L 

7q0.1 M F 



V EE 6-3.2 Vdc 



z 



+ 0.31 V 
■ +1.1 1 V 



50%^ 


f 


U+2+— 

? l 


/80% 3 

'■50% 
-20% 




t 2 +-~ 





NOTE: 

t setup is tne minimum time before the positive tran- 
sition of the clock pulse (C) that information must be 
present at the data input (D). 

t hold i$ tne minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (O). 



-thold 



T^0 
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MC10134 (continued) 



APPLICATION INFORMATION 



A typical application of the MC10134 is temporary 
storage in a minicomputer. The arithmetic section of a 
minicomputer might have a configuration similar to that 
illustrated in Figure 1 . Data may be entered into the "B" 
register from either the register file or the input bus, re- 



quiring a multiplexed input to the register. 

Figure 2 shows the MC10134 as the elements in the 
"B" register. Eight dual latch packages are necessary to 
construct a 16-bit register. 



Register File 
16 x 16 Bit 



=0*1 



Logic 
Unit 



Shift 
Swap 
Select 



16-Bit Data Paths 



FIGURE 2 



Data Lines from Register File 

A 



Data 
Lines 
from < 
Input 
Bus 
Receiver 



MC10134 

P P 



pro 



MC10134 

D D 



TT 



. o 

O, ro -» -» 
O -* ro -» 

MC10134 

B S 



_ o o _ 

ro ro -» -> 
u -» ro -» 
MC10134 



_ O O 
ro ro -» -» 
ro ro -» 
MC10134 

s s 



o o 

M M -* — • 

M -» ro -» 
MC10134 

s e 



TT 



□ o o 

M M -» — 

ro -» m -» 
MC10134 
D O 
ro -» 

TT 



a □ o o 

ro ro -» -» 
ro -» ro -» 
MC10134 
D O 
ro -t 



y 

Data Lines to Arithmetic Logic 
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dual J-K master-slave ^ MECL 10,000 series 

FLIP-FLOP I 



MC10135 



POSITIVE LOGIC 



NEGATIVE LOGIC 



C 9- 
S2 12— 

J2 10— 

R"2 11- 

H2 13- 



Hl 4- 
Z 9- 
?2 12- 



The MC10135 is a dual master-slave dc coup- 
led J-K flip-flop. Asynchronous set (S) and reset 
(R) are provided. The set and reset inputs over- 
ride the clock. 

A common clock is provided with separate 
J-K inputs. When the clock is static, the J-K 
inputs do not effect the output. 

The output states of the flip-flop change on 
the positive transition of the clock. 

Input pulldown resistors eliminate the need 
to tie unused inputs to Vgg. Output rise and 
fall times have been optimized to provide relaxa- 
tion of system design and layout criteria. 



R-S TRUTH TABLE 



CLOCK J-K TRUTH TABLE* 



« 


s 


Qn+1 


L 


L 


Q n 


L 






H 


L 


L 


H 




N.D. 



J 


K 


Qn+1 


L 


L 


°-n 




L 


L 


L 










On 



V CC1 = Pin 1 
V CC2 = Pin 16 
V EE = Pin 8 



P D = 280 mW typ/pkg (No Load) 
f Tog~ 1«0 MHztyp 



N.O. - Not Dafinad 



'Output ttata* change on po»i 
tiva transition of clock for j- 
K input condition praiant. 



CIRCUIT SCHEMATIC 

1/2 OF CIRCUIT SHOWN 



5 



<33 




Ts oq 



I Ganaral Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet thedc specifications shown 
in the test table, after thermal equilibrium 
has been established in an ambient temper- 
ature of 25°C, while the circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 

-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain Current 



Input Leakage Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times 

Clock Input 
Propagation Delay 

Rise Time (20 to 80%) 
Fall Time (20 to 80%) 



Sat Input 
Propagation Delay 



Reset Input 
Propagation Delay 



Toggle Frequency 



V 0 H 



vol 



Vqha 



VOLA 



*9+2+ 
*9+2- 
t2+< t 3+ 
t2-.<3- 



l 5+2+ 
tl2+15+ 

l 5+3- 
t12+14- 



M+2- 
*4+3+ 
M3+15- 
M3+14+ 



*setup 



f Tog 



Under 
Test 



6,7,9,10,11 
4,5,12,13 



4,5,6,7,9, 
10,11,12,13 



3 

3 © 



2,3 
2,3 



2 

15 

3 



-1.060 
-1.060 



-1.080 
-1.080 



-0.890 
-0.890 



-1.675 
-1.675 



-1.655 
-1.655 



5.0 

t 
4.8 

t 



MC10135L Test Limits 



+25°C 



-0.960 
-0.960 



-1.850 
-1.850 



-0.980 
-0.980 



1.0 
1.0 



265 
390 



-0.810 
-0.810 



-1.650 
-1.650 



-1.630 
-1.630 



+85°C 



-0.890 
-0.890 



-1.825 
-1.825 



-0.910 
-0.910 



-0.700 
-0.700 



-1.615 
-1.615 



-1.595 
-1.595 



jiAdc 
jiAdc 



fjAdc 
MAdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



V|Hr, 



VlLi, 



V|HAn 



V|LAr 



V£E 



VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hn 



© 



VlLn 



V|HAn 



5 
12 



13 
13 



6.9 © 



Vila* 



2 
2 

2,3 
2,3 



2 
15 
3 



V E E 



<V CC > 
Gnd 



1,16 
1,16 



1,16 
1,16 



1.16 
1,16 



1.16 
1.16 



1.16 
1,16 



1.16 
1,16 



NOTES: 

(D Individually test each input; apply V|n max to pin under test. 
@ Individually test each input; apply V||_ m j n to pin under test. 
(3) Output level to be measured after a clock pulse has been applied 
@ Output level to be measured after a clock pulse has been applied to the C input (pin 9) 
(§) See Figure 2 for timing test diagram. 



[""I - V IH max 
to the C input (pin 9) -J ^ V| L mm 



-TLTv]' 



~XlHA min 
LA max 



o 
o 

CO 
CJ1 

rT 
o 

c 

s. 



CJ 
CO 
CO 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet thedc specifications shown 
in the test table, after thermal equilibrium 
has been established in an ambient temper- 
ature of 25°C, while the circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner. 



c 9- 
S2 12- 





ot 






















1 


— 
— 








r 






Q2 


— 
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P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



@ Test 
Temperature 

-30°C 
+25°C 
+85°C 



Characteristic 


Symbol 


Pin 
Under 
Test 


MC10135P Test Limits 


VOL! 


rAGE APPLI 


ED TO PINS L 


ISTED BELC 


W: 


(V CC ) 
Gnd 


-30°C 


+25°C 


+85°C 










Typ 








Unit 


V|H max 


VlLmin 


V IHA min 


V|LA max 


V E E 


Power Supply Drain Current 


>E 


8 






- 


54 


68 






mAdc 










8 


1,16 


Input Current 


'in H 


6,7,9,10,11 
4,5,12,13 


: 








265 
390 






MAdc 
MAdc 


© 








8 
8 


1.16 
1.16 


Input Leakage Current 


'in L 


4,5,6,7,9, 
10,11,12,13 






0.5 










MAdc 
MAdc 








- 


8 
8 


1.16 
1.16 


Logic "1" 
Output Voltage 


VOH 


2 

2 © 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 


_ 

- 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


5 
6 


- 


- 


- 


8 
8 


1.16 
1.16 


Logic "0" 
Output Voltage 


vol 


3 

3 © 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


5 
6 


- 
- 


- 
- 


- 
- 


8 
8 


1.16 
1.16 


Logic "1" 
Threshold Voltage 


VOHA 


2 

2 © 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 


6 




5 




8 
8 


1,16 
1.16 


Logic "0" 
Threshold Voltage 


VOLA 


3 

3 © 




-1.655 
-1.655 






-1.630 
-1.630 




-1.595 
-1.595 


Vdc 
Vdc 


6 




5 




8 
8 


1.16 
1.16 


Switching Times 

Clock Input 
Propagation Del ay 

Rise Time (20 to 80%) 
Fall Time (20 to 80%) 


l 9+2+ 
<9+2- 
t2+< t 3+ 
t2- t 3- 


2 

2 
2.3 
2.3 






1.0 
1.0 
1.1 
1.1 


3.0 
3.0 
2.0 
2.0 


4.5 

J 






ns 

I 






Pulse In 


Pub* Out 


-3.2 Vdc 


+2.0 Vdc 


9 
9 
9 
9 


2 
2 

2.3 
2.3 


8 

1 


1.16 

1 


Set Input 
Propagation Delay 


*5+2+ 
M2+15+ 

l 5+3- 
M2+14- 


2 
15 

3 
14 






1.0 

I 


3.0 

1 


5.0 

I 






ns 

1 






5 
12 
5 
12 


2 
15 
3 
14 


8 

1 


1.16 

1 


Reset Input 
Propagation Delay 


*4+2- 
*4+3+ 
M3+15- 
M3+14+ 


2 
3 
15 
14 






1.0 

\ 


3.0 

t 


5.0 

\ 






ns 

1 






4 
4 

13 
13 


2 
3 
15 
14 


8 

1 


1.16 

1 


Setup Time 


*setup 


7 






2.5 










ns 






6.9 <§) 


2 


8 


1.16 


Hold Time 


*hoJd 


7 






1.5 










ns 






6.9 © 


2 


8 


1.16 


Toggle Frequency 


f Tog 


2 






125 


140 








MHz 






9 


2 


9 


1.16 



TEST VOLTAGE VALUES 



V|Hn 



VlLn 



v IHAn 



VlLAn 



VEE 



NOTES: 

© Individually test each input; apply V|h max to P' n under test. 

@ Individually test each input; apply V||_ m j n to pin under test. Vim max 

(3) Output level to be measured after a clock pulse has been applied to the C input (pin 9) — ' V| [_ min 
© Output level to be measured after a clock pulse has been applied to the C input (pin 9) I — |— Vm a min 
<§) See Figure 2 for timing test diagram. v ILAmax 



o 

— * 

o 

_» 

CO 
CJ1 

cT 
o 

c 

2. 



MC10135 (continued) 



FIGURE 1 - TOGGLE FREQUENCY TEST CIRCUIT 



Clock Input 



Input Pulse 
t+ = t- = 1.0 ns 
Duty Cycle = 50% 



50-ohm termination to ground lo 
cated in each scope channel input 




All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 

Unused outputs connected to a 
50-ohm resistor to ground. 



FIGURE 2 - SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Clock Input (o)— 



7~° 

Ltd. 
1 r in 



Input Pulse 
t+ = t- = 2.0 ns + 0.2 ns 
(20 to 80%) 

50-ohm termination to ground lo- 
cated in each scope channel input. 



V CC1 = V CC2 " 
+ 2.0 Vdc 




0.1 nF 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4- inch from TPj n to input 
pin and TP out to output pin. 

Unused outputs connected to a 
50-ohm resistor to ground. 



V EE = -3.2 Vdc 



*5+3- —J 



50% 
*3- ^ 



031 V 
1.11 V 



> +1.11 V 

+ 0.31 V 



— *4+2- 



iL-80% 
\_20% 



80% 
20% 




NOTE: 

tsetup is tne minimum time before the positive 
transition of the clock pulse (C) that information must 
. be present at the inputs J or K. 

*hold is the rninimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the inputs J or K. 
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MECL 10,000 series 

UNIVERSAL HEXADECIMAL " 
COUNTER 



MC10136 



SEQUENTIAL TRUTH TABLE* 



INPUTS 


OUTPUTS 














Carry 


Clock 










Carry 


S1 


S2 


DO 


D1 


D2 


D3 


In 




Q0 


Q1 


02 


03 


Out 


L 


L 


L 


L 


H 


H 


0 


H 


L 


L 


H 


H 


L 


L 


H 


0 


0 


0 


0 


L 


H 


H 


L 


H 


H 


H 


L 


H 


0 


0 


0 


0 


L 


H 


L 


H 


H 


H 


H 


L 


H 


0 


0 


0 


0 


L 


H 


H 


H 


H 


H 


L 


L 


H 


0 


0 


0 


0 


H 


L 


H 


H 


H 


H 


H 


L 


H 


0 


0 


0 


0 


H 


H 


H 


H 


H 


H 


H 


H 


H 


0 


0 


0 


0 


0 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


L 


L 


0 


H 


H 


H 


L 


L 


L 


H 


L 


0 


0 


0 


0 


L 


H 


L 


H 


L 


L 


H 


H 


L 


0 


0 


0 


0 


L 


H 


H 


L 


L 


L 


H 


H 


L 


0 


0 


0 


0 


L 


H 


L 


L 


L 


L 


L 


H 


L 


0 


0 


0 


0 


L 


H 


H 


H 


H 


H 


H 



0 - Don't care. 

* Truth table shows logic states assuming inputs vary in sequence 
shown from top to bottom. 
*• A clock H is defined as a clock input transition from a low to a 
high logic level. 



The MC10136 is a high speed synchronous counter 
that can count up, count down, preset, or stop count at 
frequencies exceeding 100 MHz. This binary counter 
is useful in high speed central processors and peripheral 
controllers, minicomputers, high speed digital commu- 
nications equipment and instrumentation. The flexi- 
bility of this device allows the designer to use one 
basic counter for most applications, and the synchron- 
ous count feature makes the MC10136 suitable for 
either computers or instrumentati on. 

Three control lines (SI, S2, and Carry In) determine 
the operation mode of the counter. Lines S1 and S2 
determine one of four operations; preset (program), 
increment (count up), decrement (count down), or 
hold (stop count). Note that in the preset mode a 
clock pulse is necessary to load the counter, and the 
information present on the data inputs (D O, D1, D2, 
and D3) will be entered into the counter. Carry Out 
goes low on the terminal count, or when the counter 
is being preset. 

This device is not designed for use with gated 
clocks. Control is via S1 and S2. 

A prescaler can be constructed using the MC10136 
in conjunction with the MC 10231 which will operate 
at over 200 MHz input frequency. A 500 MHz prescaler 
is possible using an MC1690 500 MHz D Flip-Flop, an 
MC1670 300MHz D Flip-Flop, and the MC10136. 



10 


Cjn 


Q0 


14 


13 


C 






12 


DO 


Q1 


15 


11 


D1 


Q2 


2 


6 


D2 






5 


D3 


Q3 


3 


9 


S1 






7 


S2 


c out 


4 



V CC1 =* Pjn 1 
V CC2 = Pin 16 
V EE = Pin 8 



FUNCTION SELECT TABLE 



S1 


S2 


Operating Mode 


L 


L 


Preset (Program) 


L 


H 


Increment (Count Up) 


H 


L 


Decrement (Count Down) 


H 


H 


Hold (Stop Count) 



P D = 625 mW typ/pkg (No Load) 
f count " 150 MHztyp 



8m General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Test 
procedures are shown for only one output. 
The other outputs are tested in the same 
manner. 



10 


C in 


QO 


14 


13 


C 






12 


DO 


Q1 


15 


11 

6 


D1 
D2 


Q2 


2 


5 


D3 


Q3 


3 


9 


S1 






7 


S2 


c out 


4 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 

-30°C 
+2S°C 
+85°C 



Characteristic 


Symbol 


Under 
Test 


MC10136L Test Limits 


TEST V 


fOLTAGE AP 


'PLIED TO PI 


MS LISTED B 


ELOVW 


«v C c> 

Gnd 


-30°C 


+25°C 


+85°C 


Unit 


Mm 


Max 


Mm 


Typ 


Mix 


Mm 


Max 


V|H max 


V|L min 


V.HAm.n 


V|LA max 


V E E 


Power Supply Drain Current 


l E 


8 










150 






mAdc 










8 


1. 16 


Input Current 


'in H 


7 

9,10 
13 


_ 


_ 


_ 


_ 


265 
245 
290 


_ 


_ 


MAdc 

\ 


7 

9.10 
13 


_ 

_ 






8 

1 


1.16 

1 


'in L 


All 






0.5 




" 


'" 








0 






8 


1. 16 


Logic "1" 


v OH 


TTT'K — 

14(2) 


-1 060 


-0 890 


-0.960 




-0.810 


-0 890 


-0 700 


Vdc 


12 


7.9 










8 


1. 16 


Output Voltage 








































Logic "0" 


vol 


14 @ 


-1 .890 


-1 675 


-1.850 


- 


-1.650 


-1 .825 


-1.615 


Vdc 




7.9 










8 


1. 16 


Output Voltage 








































Logic "1" 


V<DHA 


14 © 


-1 080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 




7.9 


12 






( 


i 


1. 16 


Threshold Voltage 










































Logic "0" 


v 0LA 


14© 


- 


-1 .655 


- 


- 


-1.630 


- 


-1.595 


Vdc 




7.9 






12 


i 


I 


1. 16 


Threshold Voltage 










































Switching Times 
(50 -ohm Load) 
























+1.11 V 


+031 V 


Pulse In 


Pulse Out 


-3. 


2 V 


+2.0 V 










































Propagation Delay 










































Clock Input 


'13+14+ 




0.8 


4.8 


1.0 


3.3 


4.5 


1.4 


5.0 






1 ^ 






3 


14 


( 


» 


1. 16 






14 


0.8 


4.8 


1.0 


3.3 


4.5 


1.4 


5.0 










i 




1 


4 












'13+4+ 


4 


2.0 


10.9 


2.5 


7.0 


10.5 


2.4 


11.5 






7 








4 












'13+4- 


4 


2.0 


10.9 


2.5 


7.0 


10.5 


2.4 


11.5 






7 








4 










Carry In To Carry Out 


'10-4- 


4© 


1.6 


7.4 


1.6 


5.0 


6.9 


1.9 


7.5 






7 


13 


10 


4 












'10+4+ 




1.6 


7.4 


1.6 


5.0 


6.9 


1.9 


7.5 






7 


13 


10 


4 










Set Up Time 












































Data Inputs 


'12+13+ 


14 






3.5 
















7.9 


12, 


13 


14 












'12-13+ 


14 






3.5 
















7.9 


12. 


13 














Select Inputs 


'9+13+ 


14 






7.5 


















9. 


13 




I 












'7+13+ 


14 






7.5 


















7. 


13 














Carry In Input 


'10-13+ 


14 






3.7 














7 


9 


10. 


13 


14 












'13+10+ 


14 






-1.0 














7 




10. 


13 


14 










Hold Time 












































Data Inputs 


'13+12+ 


14 






-1.0 
















7.9 


12. 


13 


1 


4 












'13+12- 


14 






-1.0 
















7.9 


12. 


13 














Select Inputs 


'13+9+ 


14 






-2.5 


















9. 


13 
















'13+7+ 


14 






-2.5 


















7. 


13 














Carry In Input 


'13+10- 


14 






-1.6 














7 


9 


10, 


13 
















'10+13+ 


14 






3.1 














7 


9 


10. 


13 














Counting Frequency 


'countup 


14 


125 




125 


150 




125 




MHz 


7 






3 
















'countdown 


14 


125 




125 


150 




125 




MHz 


9 




















Rise Time 


'4+ 


4 


0.9 


3.3 


1.1 


2.0 


3.3 


1.1 


3.5 






7 




















(20% to 80%) 


'14+ 


14 








2.0 










i 










14 










Fall Time 


t4_ 


4 


1 


1 


I 


2.0 


I 


I 


I 






J 








4 










(20% to 80%) 


'14- 


14 








2.0 




















14 











TEST VOLTAGE VALUES 



VlLn 



2 

o 



00 
O) 

rT 
O 

5* 
c 

8. 



*v, Un 



o pin under test. 



(2) Measure output after clock pulse V | l - 



•t clock input (pin 13) 



(3) Before test set all Q outputs to a logic high. 



MC1 01 36 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 0 2S°C 



NOTE: 

t Mtup is the minimum time before the positive 
transition o1 the clock pu\M 1C1 that information mutt 
be present at the input D or S . 

t hold '* tne rninimum time after the positive tran- 
sition of the clock pulse (C) that Information must 
remain unchanged at the input D or S. 

Input Pulse 
t+ - t- = 2.0 + 0.2 ns 
(20 to 80%) 



Clock Input 




VCC1-V C C2- 

o 



25 uF ^ 


i 


0.1 MF 




«r 


> 








Q0 






C 

oo 


Q1 






D1 
D2 


Q2 






D3 


Q3 






S1 








S2 


c out 





f-80% \ 
Q Output / — so% \ 

/- " 20% \ 



I" 



J 



A. 



I 



\ 



\ 



V EE = 
1.11V 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All Input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP| n to input 
pin and TP out to output pin. 
Unused outputs are connected to 
a 50-ohm resistor to ground. 



SET UP AND HOLD TIMES 



(b) It the minimum time before the 
counter has been disabled that it may 
be clocked. 

(c) is the minimum time before the 
counter it enabled that a clock pults 
may be applied with no effect on the 
state of the counter. 

(d) It the minimum time to wait after 
the counter it disabled that a clock 
pulse may be applied with no effect in 
the ttete of the counter. 

(b) and (c) may be negative numbers. 



y v 



3-103 



MC10136 (continued) 



COUNT FREQUENCY TEST CIRCUIT 



Clock Input @— 



V CC1" v CC2" +2 ° Vdc 

I.... 



25 



Input Puis* 

t+ * t- = 1.0 ns 

Duty Cycle = 50% 



50-ohm termination to ground lo- 
cated in each scope channel Input. 



+ 1.11 V V EE = -3.2 Vdc 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP jn to input 
pin and TP out to output pin. 
Unused outputs are connected to 
a 50-ohm resistor to ground. 



UNIVERSAL BINARY UP/DOWN COUNTER 



— I ^ 



^^D, feoi fe 0 ! ^fe 0 ! 




CT-Q2 1 
ft] 





V 
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MC10136 (continued) 



APPLICATIONS INFORMATION 



To provide more than four bits of co unting ca pability several 
MC10136 counters may be cascaded. The Carry In input overrides 
the clock when the counter is either in the increment mode or the 
decrement mode of operation. This input allows several devices to 
be cascaded in a fully synchronous multistage counter as illustrated 
in Figure 1. The carry is advanced between stages as shown with 
: no external gating. The Carry I n of the first device may be left open. 
The system dock is common to all devices. 

The various operational modes of the counter make it useful 
for a wide variety of applications. If used with MECL III devices, 
prescalers with input toggle frequencies in excess of 300 MHz are 
.possible. Figure 2 shows such a prescaler using the MCI 01 36 and 



MC1670. Use of the MC10231 in place of the MC1670 permits 
200 MHz operation. 

The MCI 01 36 may also be used as a programmable counter. 
The configuration of Figure 3 requires no additional gates, although 
maximum frequency is limited to about 50 MHz. The divider 
modulus is equal to the program input plus one (M = N + 1), there 
fore, the counter will divide by a modulus varying from 1 to 16. 

A second programmable configuration is also illustrated in 
Figure 4. A pulse swallowing technique is used to speed the counter 
operation up to 110 MHz typically. The divider modulus for this 
figure is equal to the program input (M = N). The minimum 
modulus is 2 because of the pulse swallowing technique, and the 
modulus may vary from 2 to 15. This programmable configuration 
requires an additional gate, such as ViMC10109 and a flip-flop such 
as 1 / 2 MC10131. 



FIGURE 1 - 12 BIT SYNCHRONOUS COUNTER 



' System / 

Clock 



I I I 



QO Q1 Q2 Q3 ; 



MSB 

I I I I 



7T QO Q1 Q2 Q3 



Note: S1 and S2 are set either for increment or decrement operation. 



FIGURE 2- 300 MHz PRESCALER 



Logic High 



Input 

Frequency " 



D Q ■ 
C 

Q ■ 



S1 




S2 




C 


Q3 



Input Frequency 



MC1670 
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MC10136(continued) 



FIGURE 3-50 MHz PROGRAMMABLE COUNTER 



Program Input 

I I I I 



C 

C|n 
S2 
S1 



DO D1 D2 D3 



* f _ f 'n 

1 "out ~ ~ ~ ~" ~~~~ 

Program Input + 1 

2 f maxS50 MHz Typ. 

3 Divide Ratio is from 1 to 16. 



FIGURE 4 - 100 MHz PROGRAMMABLE COUNTER 



C 

S2 

S1 



Program Input 

M il 



DO D1 D2 D3 



Q0 Q2 Q3 




1 f - f »n 

1 T out " : 

Program Input 

2 f max S 110 MH * T VP. 

3 Divide Ratio Is from 2 to 15. 
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MECL 10,000 series 

UNIVERSAL DECADE 
COUNTER 



MC10137 



SEQUENTIAL TRUTH TABLE* 



INPUTS 


OUTPUTS 














Carry 


Clock 










Carry 


S1 


S2 


DO 


D1 


D2 


D3 


In 




QO 


Q1 


02 


03 


Out 


L 


L 


H 


H 


H 


L 


0 


H 


H 


H 


H 


L 


H 


L 


H 


0 


0 


0 


0 


L 


H 


L 


L 


L 


H 


H 


L 


H 


0 


0 


0 


0 


L 


H 


H 


L 


L 


H 


L 


L 


H 


0 


0 


0 


0 


L 


H 


L 


L 


L 


L 


H 


L 


H 


0 


0 


0 


0 


L 


H 


H 


L 


L 


L 


H 


L 


H 


0 


0 


0 


0 


H 


H 


H 


L 


L 


L 


H 


L 


H 


0 


0 


0 


0 


H 


H 


H 


L 


L 


L 


H 


H 


H 


0 


0 


0 


0 


0 


H 


H 


L 


L 


L 


H 


L 


L 


H 


H 


L 


L 


0 


H 


H 


H 


L 


L 


H 


H 


L 


0 


0 


0 


0 


L 


H 


L 


H 


L 


L 


H 


H 


L 


0 


0 


0 


0 


L 


H 


H 


L 


L 


L 


H 


H 


L 


0 


0 


0 


0 


L 


H 


L 


L 


L 


L 


L 



t> - Don't care. 

'Truth table shows logic states assuming inputs vary in sequence 

shown from top to bottom. 
* A clock H is defined as a clock input transition from a low to 

a high logic level. 



The MC10137 is a high speed synchronous counter 
that can count up, count down, preset, or stop count at 
frequencies exceeding 100 MHz. This decade counter 
is useful in high speed central processors and peripheral 
controllers, minicomputers, high speed digital commu- 
nications equipment and instrumentation. The flexi- 
bility of this device allows the designer to use one 
basic counter for most applications. The synchronous 
count feature makes the MC10137 suitable for either 
computers or instrumentation. 



Three control lines (S1,S2, and Carry In) determine 
the operation mode of the counter. Lines S1 and S2 
determine one of four operations; preset (program), 
increment (count up), decrement (count down), or 
hold (stop count). Note that in the preset mode a 
clock pulse is necessary to load the counter, and the 
information present on the data inputs (DO , D1, D2 , 
and D3) will be entered into the cou nter. Car ry Out 
goes low on the terminal count. The Carry Out on the 
MC10137 is partially decoded from Q1 and 0 2 directly, 
so in the preset mode the condition of the Carry Out 
after the Clock's positive excursion will depend on the 
condition of Q1 and/or Q2. 

When an output is not needed, it can be left open to 
conserve system power. (The open emitter output will 
require no power if left open.) The counter changes 
state only on the positive going edge of the clock. 
Any other input may change at any time except during 
the positive transition of the clock. The sequence for 
counting out of improper states is as shown in the 
State Diagrams. 

A prescaler can be constructed using the MC10137 
in conjunction with the MC10231 which will operate 
at over 200 MHz input freuqency. A 500 MHz prescaler 
is possible using an MC1690 500 MHz D Flip-Flop, an 
MC1670 300 MHz D Flip-Flop, and the MC10137. 









10 


C in 


QO 


13 


C 








Q1 


12 


DO 


1 1 


D1 




Q2 


6 


D2 




5 


D3 


Q3 


9 


S1 






S2 


c out 



-14 

- 15 

- 2 

- 3 
■ 4 



V CC1 = 



= Pin 1 

V CC2 = Pin 16 
V EE = Pin 8 



FUNCTION SELECT TABLE 



S1 


S2 


Operating Mode 


L 


L 


Preset (Program) 


L 


H 


Increment (Count Up) 


H 


L 


Decrement (Count Down) 


H 


H 


Hold (Stop Count) 



P D = 625 mW typ/pkg (No Load) 
f count= 150MHztyp 



» General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Test 
Procedures are shown only for selected 
inputs and outputs. Other inputs and out- 
puts are tested in a similar manner. 



10 


C in 


QO 





14 


13 


C 








12 


DO 


Q1 




15 


1 1 


D1 


Q2 




2 


6 


D2 








5 


D3 


Q3 




3 


9 


S1 








7 


S2 


c out 




4 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



-30°C 
+25°C 
+85°C 



Characteristic 




Pin 
Under 


MC10137L Tett Limits 


















(Vcc» 
Ond 


-3C 


°C 


♦25°C 


+85°C 


Unit 


itai vuiiAut mitlicu lunmLisicuKiun 


»IH max 




VlHAmin 


V ILA max 


V E E 


Min 


Max 


Min 


Typ 


Max 


Min 


Mix 


Power Supply Drain Current 


<E 


8 


- 


- 


_ 


120 


150 


_ 


_ 


mAdc 










8 


1.16 


Input Current 


'in H 


5.6.11.12 
7 

9 13° 


. _ 
- 
- 


_ 
- 
- 
- 


_ 
- 
- 


_ 
- 
- 


220 
265 
245 
290 


_ 
- 
- 




*iAdc 

\ 


5.6.11.12 

7 

9,10 
13 


- 
- 






8 

1 


1, 16 

1 


'in L 


All 


_ 


_ 


0.5 












- 








8 


1, 


6 


Logic "1" 


V 0 H 


14(2) 


-1 060 


-0 890 


-0 960 




— 




— -0 700 — 


Vdc 


12 


7.9 










8 


1. 16 


Output Voltage 






































Logic "0" 


vol 


14® 


-1.890 


-1 675 


— 1 H5C 




— 1 650 


1 825 


T615 — 


Vdc 


- 


7.9 










8 


1.16 


Output Voltage 






































Logic "1" 


VOHA 


14© 


-1 080 




-0 980 






-0910 




Vdc 




7.9 


12 






8 


1. 16 


Threshold Voltage 








































Logic "0" 


VOLA 


14© 




-1655 






1 630 




1 595 


Vdc 


- 


7,9 








2 


8 


1. 16 


Threshold Voltage 






































Switching Times 
(50-ohm Load) 
























+1.11 V 


+0.31 V 


Pulse In 


Pulse 


Out 




♦2.0 V 










































Propagation Oelay 










































Clock Input 


'13+14+ 


14 


0.8 


4.8 


1.0 


3.3 


4.5 




5.0 






12 




13 






8 


1. 


16 




'13+14- 


14 


0.8 


4.8 


1.0 


3.3 


4.5 




5.0 




























'13+4+ 


4 


2 0 


10.9 


2.5 


7.0 


10.5 


25 


11.5 






7 




1 


















'13+4- 


4 


2.0 


10.9 


2.5 


7.0 


10.5 


2 5 


11.5 






7 




















Carry In To Carry Out 


'10-4- 


4© 


1.4 


7 4 


1.6 


5.0 


6.9 


1.5 


7.5 






7 


13 


10 
















'10+4+ 




1.4 


7 4 


1.6 


5.0 


6.9 


15 


7.5 






7 


13 


10 














Set Up Time 












































Data Inputs 


'12+13+ 


14 






3.5 
















7,9 


12. 


13 


14 












*12-13+ 


14 






3.5 
















7,9 


12. 


13 














Select Inputs 


'9+13+ 


14 






7.5 


















9, 


3 


1 














'7+13+ 


14 






7 5 


















7, 


3 














Carry In Input 


'10-13+ 


14 






3 7 














7 


9 


10. 


13 




4 












'13+10+ 


14 






-1.0 














7 


9 


10. 


13 


14 










Hold Time 












































Data Inputs 


'13+12+ 


14 






-10 
















7,9 


12, 


13 




4 












'13+12- 


14 






-1.0 
















7, 9 


12. 


13 














Select Inputs 


'13+9+ 


14 






-2.5 


















9. 


13 
















'13+7+ 


14 






-2 5 


















7. 


13 














Carry In Input 


'13+10- 


14 






-1.6 














7 


9 


10. 


13 
















'10+13+ 


14 






3.1 














7 


9 


10, 


13 














Counting Frequency 


'countup 


14 


125 




125 


150 




125 




MHz 


7 




1 


3 
















'countdown 


14 


125 




125 


150 




125 




MHz 


9 




















Rise Time 


«4+ 


4 


0.9 


33 




20 


3.3 


1.1 


3 5 






7 








< 












(20% to 80%) 


'14+ 


14 








2.0 










( 










14 










Fall Time 


U- 


4 


I 


1 


1 


20 


I 


I 


I 






J 








4 










(20% to 80%) 


« 14- 


14 








2.0 




















14 











TEST VOLTAGE VALUES 



2 
o 



O 

o 
c 

CD 
Q. 



(D Individually apply V| L min to pin under test. (J? Measure output after clock pulse V| L -/ . appears at clock input (pin 13) Q) Before test sft.QI and Q2 outputs to a logic tow. 



MC10137 (continued) 



COUNT FREQUENCY TEST CIRCUIT 



v CC1 = v CC2" + 2° Vdc 




Input Pulse 
t+ = t- = 1.0 n 
Duty Cycle = ! 



V EE = -3.2 Vdc 



SO- ohm termination to ground lo- 
cated in each tcope channel input. 



All input and output cablet to the 
•cope are equel lengths of 50- ohm 
coaxial cable. Wire length should 
be 1/4 inch from TPj n to input 
pin and TP out to output pin. 
Unused outputs are connected to 
a 50 ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25° C 



n enabled to clock it 
num time before. the 
i disabled that it may 

num time before the 
ad that a clock puln 
with no effect on tha 



f 



\ 



puite may be applied v 



at a clock 
no effect m 



NOTE: 

'setup IS ,ne minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the input Dor S. 

'hold ,s tne minimum time after the positive tran 
sition of the clock pulse (C) that information must 
remain unchanged at the input D or S 




«0.31 V 



J 



'hold H H— — * 



■f 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50 ohm 
coaxial cable. Wire length should 
be 1/4 inch from TPj n to input 
pin and TP out to output pin. 
Unused outputs are connected to 
a 50-ohm resistor to ground. 



1- 



Vout 

i 
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MC10137 (continued) 



UNIVERSAL DECADE UP/DOWN COUNTER 



Carry In 




QO 



_ QO 
T C 



13 

Clock 



0 




6 

12 DO 



Y 




- Q1 

J 



- Q1 

T C 



0 





<7 



i_ Q2 

T C 




Y 




L Q3 hi 



0 




Y 



V 



Y 



14 QO 11 D1 15 Q1 6 D2 2 Q2 5 D3 3 Q3 4 Carry Out 



STATE DIAGRAMS 




0- 




COUNT DOWN 




0- ©- © 



© — K5 — KD — Kf> 
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BIQUINARY 
COUNTER 



MECL 10,000 series 



MC10138 



Advance Information 



COUNTER TRUTH TABLES 

BIQUINARY 

(Clock connected to C2 
and Q3 connected to CD 



COUNT 


01 


Q2 


Q3 


Q0 


0 


L 


L 


L 


L 


1 


H 


L 


L 


L 


2 


L 


H 


L 


L 


3 


H 


H 


L 


L 


4 


L 


L 


H 


L 


5 


L 


L 


L 


H 


6 


H 


L 


L 


H 


7 


L 


H 


L 


H 


8 


H 


H 


L 


H 


9 


L 


L 


H 


H 



The MC10138 is a four bit counter ca- 
pable of divide by two, five, or ten functions. 
It is composed of four set-reset master-slave 
flip-flops. Clock inputs trigger on the posi- 
tive going edge of the clock pulse. 

Set or reset input override the clock, 
allowing asynchronous "set" or "clear". In- 
dividual set and common reset inputs are 
provided, as well as complementary outputs 
for the first and fourth bits. True outputs 
are available at all bits. 



BCD 

(Clock connected to C1 
and QO connected to C2) 



P D = 370 mW typ/pkg (No Load) 
f tog = 150 MHz typ 



V CC1 = Pin 1 

V CC2 = Pin 16 
V EE = Pin 8 



COUNT 


QO 


Q1 


Q2 


Q3 


0 


L 


L 


L 


L 


1 


H 


L 


L 


L 


2 


L 


H 


L 


L 


3 


H 


H 


L 


L 


4 


L 


L 


H 


L 


5 


H 


L 


H 


L 


6 


L 


H 


H 


L 


7 


H 


H 


H 


L 


8 


L 


L 


L 


H 


9 


H 


L 


L 


H 



12 " 
9 ■ 



10 ■ 
6 - 
5 - 



C1 


QO 


15 


R 


Q1 


13 


C2 


Q2 


4 


SO 


Q3 




S1 


QO 


14 


S2 


Q3 


3 


S3 







so 
11 9 



QO 
15P 



9 

Reset O— 



S1 
109 



14 0 
QO 



BLOCK DIAGRAM 



Q1 
13 Q 



6 9 



Q2 
49 



D1 Q 
C1 Q ' 
C2 Q 



S3 

59 



Q3 
2 O 



D1 Q 
D2 Q' 
C2 Q 



O 7 
C2 



36 
Q3 



This it advance information and specifications are subject to change without notice. 
See General Information section for packaging and maximum ratings. 
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MC10138 (continued) 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output The other 
inputs and outputs are tested in the same 
manner. 



12 




C1 


Q0 




15 


9 




R 


Q1 




13 


7 




C2 


Q2 




4 


11 




SO 


Q3 




2 


10 




S1 


Q0 




14 


6 




S2 


Q3 




3 


5 




S3 










L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 

-30°C 
+25°C 
+85°C 



ViHmax 


VlLmin 


V|HAmin 


v ILAmax 




-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 









MC10138L Tact Limits 




TEST VC 


LTAGE APPLIED 












Pin 
Under 


-a 


»°C 


+25°C 


+85°C 




TO PINS LISTEO BELOW 








Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


v IHmu. 


v ILm,n 


v lHArmn 




Vpp 




Power Supply Drain Current 


'E 


8 








70 


88 






mAdc 


9 








8 


1.16 


Input Current 


•in H 


12 












220 










12 


















5.6.10.11 












245 










5.6.10,11 


















7 












290 










7 








J 










9 












410 










9 
















'in L 


All 






0.5 










*iAdc 










8 


1.16 


Logic "1" 


V 0 H 


3.14© 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 


Vdc 


9 








8 


1.16 


Output Voltage 




2,4 13.15 

<5> 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 


Vdc 


5,6,10,11 








8 


1.16 


Logic "0" 


vol 


3.14 0 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 


5,6,10,11 








8 


1.16 


Output Voltage 




2.4,13,15 
® 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 


9 








8 


1.16 


Logic "1" 


VOHA 


2,4.13,15 


-1.080 




-0.980 








-0.910 




Vdc 






5,6.10,1' 




8 


1.16 


Threshold Voltage 












































3.14 J® 


I 




I 












J 


\ 






9 




1 




\ 






13.15© 


























7,12 






} 




Logic "0" 


VOLA 


2.4.13,15 




-1.655 








-1.630 




-1.595 


Vdc 








5,6,10,11 


8 


1.16 


Threshold Voltage 












































3.140 




1 








1 




1 


\ 


\ 








9 


I 


J 


\ 






13.15CD 




























7.12 








Switching Times 






























Puis* In 


Puis* Out 


-3JV 


♦2.0 V 


(50-ohm Load) 








































Propagation Delay 








































Clock Delays 


'12+15+ 


15 








3.5 
















12 


15 


8 


1.16 


50 il Loads 


'12+14+ 


14 


























12 


14 










'7 + 13+ 


13 


























7 


13 










'7+4+ 


4 




























4 










t7+2+ 


2 


























I 


2 










'7+3+ 


3 




























3 










'12+15- 


15 


























12 


15 










'12+14- 


14 


























12 


14 










'7+13- 


13 


























7 


13 










'7+4- 


4 




























4 










'7+2- 


2 


























J 


2 










'7+3- 


3 




























3 








Set Delay 


'11 + 15+ 


15 








5.2 
















11 


15 










'11 + 14- 


14 


























11 


14 








Reset Delay 


'9+14+ 


14 








J 


I 
















9 


14 










19+15- 


15 


























9 


15 








Rise Time 


'14+ 


14 








26 








ns 






11 


14 








(20% to 80%) 


'15+ 


15 


























11 


15 








Fall Time 


'14- 


14 








I 


\ 








J 


1 






9 


14 








(20% to 80%) 


'15- 


15 


























9 


15 








Counting Frequency 


*count 


2 








150 








MHz 






7 


2 












15 








150 








MHz 






12 


15 









TEST VOLTAGE VALUES 



•Individually apply ViLmin »o Pin under test. 

0 Set all four flip-slops by applying pulse I I IHrr ** to pins 5,6.10,1 1 prior to applying test voltage indicated. 
_J l_V| Lmin 

(2) Reset all four flip-flops by applying pulse i — i V|Hmax to pin 9 prior to applying test voltage indicated. 

—J L< 



VlLmin 
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MC10138 (continued) 



COUNT FREQUENCY TEST CIRCUIT 



Clock Input 



2 

I 



Input Pul»e 
t* - t- « 1.0 nt 
Duty Cycle - 50% 



All input and output cab)** to the 
•cop* are equal length* of SO-ohm 
coaxial cable. Wire length should 
ba 1/4 inch from TPj n to Input 
pin and TP oot to output pin. 
Unuatd outputs ara conn act ad to 
a SO-ohm resistor to ground. 



VCCI" V CC2-* 2 0 Vdc 

O 



^ 0 1 





C1 


QO 






R 


Q1 




C2 


Q2 




SO 


Q3 




S1 


QO 




S2 


Q3 




S3 






<! 


X 

!> ~ 




v E e -- 


3.2 Vdc 



50-ohm tarmination to ground lo 
catad in aach scope channel Input. 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25° C 



v CC1 lV CC2" +2 0 Vdc 

O 



Coax 25 mF 



«@-i-o" 



60-ohm tarmination to ground lo- 
cated in aach acop* channel input. 

All input and output cablet to the 
■cope are equal length* of 60-ohm 
coaxial cable. Wire length should 
ba 1/4 Inch from TP jn to input 
pin and TP out to output pin. 
Unused outputt are connected to 
a SO-ohm remittor to ground. 



0.1 Hf Coax 





C1 


QO 






R 


Q1 






C2 


Q2 






SO 


Q3 






S1 


QO 






S2 


Q3 






S3 







o ~ 

V EE = -3.2 Vdc 



QO or Q3 
Output 



4 

-ft 



QO or Q3 
Output 



80% 

50% 
20% 



80% 
50% 
20% 



+ 1.11V 
+0.31V 



COUNTER STATE DIAGRAM - POSITIVE LOGIC 



Clock connected to C2 
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four-bit universal ) M EC L 1 0.000 series 

SHIFT REGISTER 

MCI 0141 



The MCI 01 41 is a four-bit universal shift 
register which performs shift left, or shift right, 
serial/parallel in, and serial/parallel out opera- 
tions with no external gating. Inputs S1 and S2 
control the four possible operations of the 
register without external gating of the clock. 
The flip-flops shift information on the positive 
edge of the clock. The four operations are stop 
shift, shift left, shift right, and parallel entry of 
data. The other six inputs are all data type in- 
puts; four for parallel entry data, and one for 
shifting in from the left (DL) and one for shift- 
ing in from the right (DR). All four outputs 
are capable of driving 50 ohm lines. 

When the register is used for serial output 
only, the unused emitter follower outputs can 
be left open. 



P D = 425 mW typ/pkg (No Load) 
f Shift = 200 MHz *VP 





03 

( i 

Parallel Enter 


D2 


01 0 

0 


0 

I 


S1 O 

1 of 4 

S20— — | 
DR O 


-to- 

Shift Right 








lio- 




llo- 


ODL 


Jo- 

Shift Left 




s= 








Hold 




i 5 ! 












r 5 ] 




















^r> °- 

rU 








^r> °- 


Q 


7 i 

3 Q 


2 C 


i t 

M QO 



See General Information section for packaging. 



4- 

12- 



c 


DL 


QO 


DO 






D1 




Q1 


D2 






D3 




Q2 




S1 






S2 




Q3 


DR 



V CC1 = Pin 1 
V CC2 = Pin 16 
V EE = 



= Pin 8 



TRUTH TABLE 



SELECT 


OPERATING MODE 


OUTPUTS 


S1 


S2 


Q0 n+1 


Qlfi+1 


Q2 n+ i 


Q3 n+1 


L 


L 


Parallel Entry 


DO 


D1 


D2 


D3 


L 




Shift Right* 




Q2 n 


Q 3 n 


DR 




L 


Shift Left* 


DL 


Q0 n 




Q2 n 




H 


Stop Shift 


QO n 


°- 1 n 


Q2 n 


Q3 n 



e treniition of clock input). 



LOGIC DIAGRAM 



3-114 



CO 
C71 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 
Other inputs and outputs tested in the 
same manner. 



9- 
6- 
10- 

7- 





DL 
C QO 

DO 

D1 Q1 
D2 

D3 Q2 
S1 

S2 Q3 
DR 


























L SUFFIX 

CERAMIC PACK ACS E 
CASE 620 



Characteristic 



Power Supply Drain Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times (50 SI Load) 
Propagation Delay 
Setup Time (t^^pl 



Hold Time (thold 1 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 
Shift Frequency 



V 0 H 



vol 



Vo ci) A 



M+3+ 
M2+4+ 
*12-4+ 
M0+4+ 
M0-4+ 
M+12+ 
M+12- 
*4+10+ 
U+IO- 

*3+ 

*3- 
f Shift 



Pin 
Under 
Test 



@ Test 


(Volts) 


Temperature 


V| H max 


V IL min 


VlHAmir 


VlLAmax 


V E E 


-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


+25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 



MC 101 41 L Test Limits 



-30°C 



1.0 
1.0 
150 



3.4 
3.4 



1.0 
2.5 
2.5 
5.0 
5.0 
1.5 
1.5 
1.0 
1.0 
1.1 
1.1 
150 



+25°C 



1.7 
1.7 
200 



220 
220 
245 
265 



3.3 
3.3 



+85°C 



Min Max 



1.1 
150 



3.6 
3.6 



4,5,6,7,9, 
10,11,13 



TEST VOLTAGE VALUES 



TEST VOLTAGE APPLIED TO PINS 
LISTED BELOW: 



V|Hm 



® 



VlLm 



0 
© 



v IHAm 



v ILAm 



o 
o 

—A 

rT 
o 

D 

r+ 

5" 
c 

s. 



(V CC ) 
Gnd 



1 . . V, H P2 V, HA P3 V| L/ 

1 I — v, L 1 I V IL 1 I V, L 



Cl) These tests to be performed in sequence as shown. 
© See switching time test circuit for test procedures. 

(3) See shift frequency test circuit for test procedures. 

(4) Reset to zero before performing test 
© Reset to one before performing test. 



ELECTRICAL CHARACTERISTICS 



to 



Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 
Other inputs and outputs tested in the 
same manner. 



4- 
12- 
11- 
9- 
6- 
10- 





DL 
C Q0 

DO 

D1 Q1 
D2 

D3 Q2 
S1 

S2 Q3 
DR 





















^0 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



VlHmaxVlLmin v IHAroin VlLAmax V EE 



Characteristic 



Power Supply Drain Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times (50 n Load) 
Propagation Delay 
Setup Time U^^p) 



Hold Time (t no id) 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 
Shift Frequency 



Symbol 



V 0 H 



vol 



v OHA 
© 



VOLA 
© 



*4+3+ 
M2+4+ 
M2-4+ 
*10+4+ 
<10-4+ 
«4+12+ 
*4+12- 
»4+10+ 
^+10- 
*3+ 
<3- 

f Shift 



Pin 
Under 
Test 



MC10141P Test Limits 



-30°C 



1.0 
2.5 
2.5 
5.0 
5.0 



1.7 
200 



220 
220 
245 
265 



3.3 
3.3 



Min Max 



4.5.6.7.9. 
10.11.13 



TEST VOLTAGE VALUES 



0 890 -1.890 



TEST VOLTAGE APPLIED TO PINS 
LISTED BELOW: 



© 



Vltrr 



© 
© 



v IHAm 



v lLArr 



V E E 



3.2 V 
8 



(V CC I 
Gnd 



o 

mm* 

o 

mm* 



8 

5* 
c 

(D 
Q. 



—l l— V| L —J l— V, L 1 l V| L 



—Vila 



CO These tests to be performed in sequence as shown. 
Qjj See switching time test circuit for test procedures. 
(T) See shift frequency test circuit for test procedures. 

Reset to zero before..pertprmirtg,test ; 
@ Reset to one before perlbrrttf r#^^*- 



1WC10141 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



All input and output cables to the 
scope are equal lengths of 50 ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



X 



V CC1 = V CC2 
+ 2.0 Vdc 
Q 



Input Pulse 
t+ = t- = 2.0 ±0.2 ns 
(20 to 80%) 



Input 



.JT 



Q Output 



Pulse Generator 



50-ohm termination to ground lo- 
cated in each scope channel input. 




"1 



0.1 





DL 






C 


Q0 




DO 






D1 


Q1 




D2 






D3 


Q2 




S1 






S2 


Q3 




DR 





1 



0.1 nF 



V EE = -3.2 Vdc 
MC10102 



<1 



SHIFT FREQUENCY TEST CIRCUIT 



Pulse Generator 



50-ohm 
cated in 




termination to ground lo 
each scope channel input. 



All input and output cables to the 
scope are equal lengths of 50 ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP in to input 
pin and TP out to output pin. 



Test Procedures: 

1. Set D1, D2, D3 = +0.31 Vdc (Logic L) 

DO = +1.11 Vdc (Logic H) 

2. Apply Clock pulse rT_ V ' H to set Q0 high. 

V | (_ 

3. Maintain Clock Low. 
SetS1 = +0.31 Vdc (Logic L) 

S2 = +1.11 Vdc (Logic H) 

4. Test Shift Frequency 
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QUAD LATCH 

MC10153 



MECL 10,000 series 



Advance Information 



TRUTH TABLE 



G 


c 


D 


Qn+1 


H 


0 


0 


L 


L 


H 


0 


Qn 


L 


L 


L 


L 


L 


L 


H 


H 



P D = 310 mW typ/pkg (No Load) 
tpd = 4 ° ns WP 



0 = Don't Care 
C = C C + CE 



The MC10153 is a high speed, low power, 
MECL quad latch consisting of four bistable 
latch circuits with D type inputs and gated Q. 
outputs. Open emitters allow a large number of 
outputs to be wire-ORed together. Latch out- 
puts are gated, allowing direct wiring to a bus. 
When the clock is low, outputs will follow D 
inputs. Information is latched on positive going 
transition of the clock. The MC10153 provides 
the same logic function as the MC10133, except! 
for inversion of the clock. 



GO 5- 
D1 7- 
CE 4" 
C C 13 
CE 12- 

D2 9- 
G1 10- 






V CC1 = Pin 1 
V CC2 = Pin 16 



This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



TEST VOLTAGE VALUES 



V|Hr 



VlLr, 



VlHAr 



Vila r 



v E e 



Characteristic 



Pin 
Under 
Test 



MC10153L Test Limits 



-30°C 



+25°C 



Typ 



+85°C 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hr 



V| L r 



VlHAr 



VlLAr, 



V E E 



Power Supply Drain Current 



3 
4 
5 
13 



245 
290 
350 
350 



5 
13 



'inL 



Logic "1" 

Output Voltage 



VQH 



-1 060 
-1.060 



-0.960 
-0.960 



-0.810 
-0.810 



-0.890 
-0.890 



-0.700 
-0.700 



Vdc 
Vdc 



Logic "0" 

Output Voltage 



vol 



3,13 
13 
3,4 



Logic "1" 

Threshold Voltage 



v OHA 



2 

2 

2 

2t 

2'tt 

2tt 

2 

2 



4 

13 



Logic "0" 

Threshold Voltage 



VOLA 



2 

2 

2 

2t 

2tt 

2tt 



Switching Times 
{50 il Load) 
Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



»3+2+ 
r 13+2+ 
»5-2+ 
'Setup 
*Hold 

«2+ 

«2- 



3.0 
4.0 
2.0 
0.7 
0.7 
2.0 



f Output level to be measured after a clock pulse has been applied to the clock input (Pin 4) 

ttData input at proper high/low level while clock pulse is low so that device latches at propei 
high/low level for test. Levels are measured after device has latched. 



~| |~ V IH max 

V IL min 



* Latch set to zero state before test. 



MC10153 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Input Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20 to 80%) 



50-ohm termination to ground lo- | 
cated in each scope channel input. i 




Pulse Generator | 



Unused outputs connected to 
a 50-ohm resistor to ground. 



~ i. 



^ 0.1 HF 

V EE = -3.2 Vdc 
PROPAGATION DELAY 



All input and output cables to the 
scope are equal lengths of 50 ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP in to input 
pin and TP out to output pin. 



V out from D input 



V out from G input 




t setup is minimum time before the positive transition of the clock 
pulse (C) that information must be present at the data input (D). 

t hold is the minimum time after the positive transition of the clock 
pulse (C) that information must remain unchanged at the data input (D). 
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12-bit parity ■ MECL 10,000 series 



GENERATOR-CHECKER 

MC10160 




The MC10160 consists of nine EXCLUSIVE- 
OR gates in a single package, internally con- 
nected to provide odd parity checking or gen- 
eration. Output goes high when an odd number 
of inputs are high. Unconnected inputs are 
pulled to low logic levels allowing parity de- 
tection and generation for less than 12 bits. 



INPUT 


OUTPUT 


Sum of 
High Level 
Inputs 


Pin 2 


Even 


Low 


Odd 


High 



P D - 320 mW typ/pkg (No Load) 
tpd = 5.0 n« typ 



APPLICATIONS INFORMATION 



The MC10160 is useful in any system 
requiring high speed detection or generation 
of parity. The MCI 01 60 can generate parity 
for twelve bits in 4 ns. A large number of 
functions on one chip reduces package count 
and saves system power. As shown in Figure 
1, by using four MC10160's and one MC10107 
parity can be checked or generated on 48 < 
bits in 9.5 ns, or 7.5 ns if the MC10107 is 
replaced by a MECL III MC1672 or MC1674. 

If parity detection or generation is re- 
quired for less than twelve bits, the unneces- 
sary inputs can be left open. Input pulldown 
resistors will insure that the unused inputs 
are pulled to the low logic level. 



$M General Information section for packaging and maximum ratings. 



FIGURE 1 - 48-BIT PARITY CHECKER 



— 5 



5lx 



3-1 



21 



N3 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. Test procedures are shown 
for one set of conditions. Complete test- 
ing according to truth table. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@Test 
Temperature 
-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain 
Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "t" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times 
(50 ft Load) 
Propagation Delay 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



•inH 



V 0 H 



vol 



v OHA 



VQLA 



*3+2+ 
*3+2- 
*3-2- 
*3-2+ 
M+2+ 
*4+2- 
*4-2- 
<4-2+ 

*2+ 

*2- 



Pin 
Under 
Test 



MC10160L Test Limits 



-30°C 



Min Max 



3.5 
3.5 



Min Typ Max 



265 
220 



3.3 
3.3 



Min Max 



1.0 
1.0 



3.5 
3.5 



^Adc 
jiAdc 



TEST VOLTAGE VALUES 



V|Hm 



v ILmin 



VlHAmin v ILAmax VEE 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHrr, 



v ILmin 



4,5,6,7,9,10. 
11,12,13,14,15 



3,4,5,6,7,9,10, 
11,12,13,14,15 



4,5,6,7,9,10,11, 
12.13,14,15 



3,5,6,7,9,10,11 
12,13,14,15 



v IHAm 



v ILAm 



VEE 



<V CC > 
Gnd 



1.16 
1,16 



o 



o 

rT 
o 

D 

c 

CD 
Q. 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 aeries circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. Test procedures are shown 
for one set of conditions. Complete test- 
ing according to truth table. 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



3D-* 



©Test 
Temperature 

-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain 
Current 



Input Current 



Logic "1 " 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "T" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times 
(50 n Load) 
Propagation Delay 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



»inH 



VOH 



VOL 



VQHA 



VQLA 



*3+2+ 
«3+2- 
t3-2- 
*3-2+ 
U+2+ 
*4+2- 
t4-2- 
*4-2+ 

«2+ 



Pin 
Under 
Test 



MC10160PTect Limits 



-30°C 



Min Max 



+25°C 



Min Typ 



1.1 
1.1 



265 
220 



3.3 
3.3 



Min Max 



/iAdc 



TEST VOLTAGE VALUES 



VlHrr 



VlLm 



VlHArr, 



v ILAm 



VEE 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHrr 



VlLtr, 



4,5.6,7,9.10. 
11,12.13.14,15 



3.4.5,6.7,9,10, 
11,12,13,14.15 



4,5.6.7,9,10.11, 
12.13,14.15 



3.5.6,7,9.10,11 
12.13,14,15 



VlHAm 



VlLAmax 



VEE 



(Vcc> 



1,16 
1.16 



s 

o 



o 

cT 
o 

Z3 
r+ 

d' 
c 

<l> 

Q. 



MCI 01 60 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V CC1 = V CC2 
+2.0 Vdc 
O 



Coax 

i 

Input Pulse I r 

Generator (5 ) • O 

O — O 
+0.31 V 



Input Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20 to 80%) 



-0.1 nF | |Co»x 

I 




^•p 0.1 mf 
V EE = -3.2 Vdc 



50 -ohm termination to ground lo- 
cated in each scope channel input. 



PROPAGATION DELAY 



All input and output cables to the 
scope ere equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



V in 



\ 80% 

50% 
20% 



1 

t-+ [— — H t+- (— 



80% 

50% 
20% 



"j~-t+ 
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" ~~~\ M EC L 1 0,000 series 

BINARY TO 1-8 DECODER \ 

(LOW) ^ _ 



POSITIVE LOGIC 





•-ad 




The MC10161 is designed to decode a three 
bit input word to a one of eight line output. 
The selected output will be low while all other 
outputs will be high. The enable inputs, when 
either or both are high, force all outputs high. 
This device has high Z input pulldown resistors 
and open emitter outputs. 



> 315 mW typ/pkg (No Load) 
: 4.0 ns typ 



VCC1 = Pin 1 
V CC2 = Pin 16 
V EE = Pin 8 



TRUTH TABLE 



ENABLE 
























INPUTS 


INPUTS 






OUTPUTS 






El 


E0 


C 


B 


A 


Q0 


Q1 


Q2 


Q3 


Q4 


Q5 


Q6 


Q7 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


0 


0 


0 


0 


H 


H 


H 


H 


H 


H 


H 


H 


0 


H 


0 


0 


0 


H 


H 


H 


H 


H 


H 


H 


H 



0 = Don't Care 



5«e General Information section for packaging. 
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MC10161 (continued) 



ELECTRICAL CHARACTERISTICS 

Each MECL 10.000 series circuit has been 
designed to meet the dc specifications 
shown m the test table, after thermal equi- 
librium has been established. The c 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
- 2.0 volts. Test procedures are shown for 
only one input/output combination. Other 
combinations are tested according to the 
truth table. 




Characteristic 



MC10161LTeet Limit* 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



Power Supply Drain Current 



1,16 
1.16 



Logic "0" Output Voltage 



Logic "1" 

Threshold Voltage 



1,16 
1.16 



Logic "0" Threshold Voltage 



(SO SI Load) 

Propagation Delay 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Input Pulse 
t+ = t- = 2.0 ± 0.2 
(20 to 80%) 



50-ohm termination to ground lo 
cated in each scope channel input 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



V CC1 = V CC2 
+ 2.0 Vdc 
O 




PROPAGATION DELAY 



X 



80% 
50% 
20% 



1 



-+1.11 V 
-+0.31 V 




Unused outputs connected to 
a 50-ohm resistor to ground. 
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MC10161 (continued) 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
dhown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
Circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
- 2.0 volts. Test procedures are shown for 
onty one input/output combination. Other 
Combinations are tested according to the 
truth table. 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



-EX- 



©Test 
Temperature 

-30°C 
♦ 25°C 
♦85°C 


TEST VOLTAGE VALUES 


(V CC ) 
Gnd 


(Volts) 


V|H max 


VlL min 


V IHA min 


V ILA max 


VEE 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1 825 


-1.035 


-1.440 


-5.2 




Symbol 


Pin 
Under 
Teat 


MC10161PTest Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+25°C 


+8S°C 


Unit 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


VlHmax 


VlL min 


VlHA min 


V|LA max 


V E E 


■tower Supply Drain Current 


'E 


8 








61 


76 






mAdc 


2,7,9,14,15 










1.16 


lljput Current 


•inH 


14 










220 






jiAdc 


14 








8 


1.16 


<inL 


14 






0.5 










MAdc 










8 


1.16 


u»fic"r 

Output Voltage 


VOH 


13 
13 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


2 
15 








8 
8 


1.16 
1.16 


Logic "0" Output Voltage 


V QL 


13 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 


Vdc 


14 








8 


1.16 


Logic "1" 

Threshold Voltage 


V 0 HA 


13 
13 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 






2 
15 




8 
8 


1,16 
1.16 


Lagic "V Th rash old Voltage 


VOLA 


13 




-1.655 






-1.630 




-1.595 


Vdc 






14 




8 


1.16 


Propagation Delay 

Ria Time (20% to 80%) 
Fall Time (20% to 80%) 


»14+13- 
'14-13+ 
«13+ 

tia- 


13 
13 
13 
13 






1.5 
1.5 


4.0 
4.0 
2.0 
2.0 


6.0 
6.0 
3.3 
3.3 






1 






Pulse In 


Pule* Out 


-3.2 V 


♦2.0 V 




14 

I 


13 

I 


8 

I 


1.16 

I 



APPLICATION INFORMATION 



The MC10161 is a true parallel decoder. No series 
gating is used internally, eliminating unequal delay times 
found in other decoders. This design provides the identical 
4 ns delay from any address or enable input to any 
output. 



A complete mux/demux operation on 16 bits for data 
distribution is illustrated in Figure 1. This system, using 
the MC10136 control counters, has the capability of in- 
crementing, decrementing or holding data channels. When 
both SO and St are low, the index counters reset, thus 
initializing both the mux and demux units. The four binary 
outputs of the counter are buffered by the MC 101 01s to 
send twisted-pair select data to the multiplexer/demulti- 
plexer units. 
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\ MECL 10,000 series 

BINARY TO 1-8 DECODER I 

(HIGH) > 



MC10162 



The MC10162 is designed to convert three 
lines of input data to a one-of -eight output. The 
selected output will be high while all other out- 
puts are low. The enable inputs, when either 
or both are high, force all outputs low. 




P D = 315 ns typ/pkg (No Load) 
<pd " 4 0 n»WP 



V CC1 = Pin 1 
V CC 2 = Pin 16 
V EE = Pin 8 



TRUTH TABLE 



INPUTS 


OUTPUTS 


E0 


£1 


C 


B 


A 


QO 


Q1 


Q2 


Q3 


Q4 


Q5 


Q6 


Q7 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


H 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


L 


H 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


H 


0 


0 


0 


0 


L 


L 


L 


L 


L 


L' 


L 


L 


0 


H 


0 


0 


0 


L 


L 


L 


L 


L 


L 


L 


L 



0 « Don't Care 



^••■Ganaral Information taction for packaging. 
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MC10162(continued) 



ELECTRICAL CHARACTERISTICS 

Each MECL 10.000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
- 2.0 volts. Test procedures are shown for 
only input/output combination. Other 
combinations are tested according to the 
truth table. 




MC10162L Test Limits 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



Power Supply Dram Current 



Threshold Voltage 



Threshold Voltage 



Propagation Delay 

(20% to 80%) 
FaMT.me 

(20% to 80%l 



>14*13* 
'14-13- 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V CC1 = V CC2 
+ 2.0 Vdc 



Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 

AM input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP m to input 
pin and TP out to output pin. 




PROPAGATION DELAY 



Vr-80% / 
\— 50% / 



0.1 mf 



Unused outputs connected to 
a 50-ohm resistor to ground. 



V EE = -3.2 Vdc 
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MC101 62 (continued) 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specific 
Mown in the test table, after thermal equi- 
librium has been established. The circuit is 
in • test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
- 2.0 volts. Test procedures are shown for 
only input/output combination. Other 
combinations are tested according to the 




Power Supply Drain Current 



Logic "1" 

Output Voltage 



■ Threshold Voltage 
Logic "0" 

Threshold Voltage 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



MC10162PT«ft Limits 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



APPLICATION INFORMATION 



FIGURE 1 - DEMULTIPLEXER (1 OF-8 LOCATIONS) 



The MC10162 is a true parallel decoder. No series 
gating is used internally, eliminating unequal delay times 
found in other decoders. 

This device is ideally suited for demultiplexer applica- 
tions as shown in Figure 1. One of the two enable inputs 
is used as the data input, while the other is used as a data 
enable input. 

A complete mux/demux operation on 16 bits for data 
distribution is illustrated in Figure 2. This system, using 
the MC 10136 control counters, has the capability of incre- 
menting, decrementing or holding data channels. When 
both SO and S1 are low, the index counters reset, thus 
initializing both the mux and demux units. Control infor- 
mation via twisted pair lines is sent through MC10101 gates 
to the MC101 15 line receivers to provide select data to the 
multiplexer/demultiplexer units. 



Data I n C 
Enable C 



Data Select 
QO Q1 Q2 

I I I 



A 
EO 



DO 01 D2 D3D4 D5 D6 D7 



TTTTTTTT 
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FIGURE 2 - HIGH SPEED 16-BIT MULTIPLEXER/DEMULTIPLEXER 



2 

o 



Control Selection 
MC10101 MC10115 



CO 

to 




so 






S1 


MC10136 




Cr 






A 


B C 


O 



15 14 13 12 11 10 9 8 

99999999 



7 6 5 4 3 2 1 0 
99999999 







E1 




C 




B 


MCI 01 64 


A 






DO 



SO 






S1 


MCI 01 36 




Cr 






A 


B C 


O 



E0 
MC10162 



0) 
N) 

o 
o 

D 

5' 
c 

CD 
Q. 



MC10164 
DO 



EO 
MC10162 



66666666 

15 14 13 12 11 10 9 8 



66666666 

7 6 5 4 3 2 1 0 



j ERROR DETECTION- 1 
J CORRECTION CIRCUIT > 

MC10163 -MCI 0193 



MECL 10,000 series 



Advance Information 



The MC10163 and the MC10193 are error detection 
and correction circuits. They are building blocks designed 
for use with memory systems. They offer economy in the 
design of error detection /correction subsystems for main- 
frame and add-on memory systems. For example, using 
eight MC10163's together with eight 12-bit parity check- 
ers (MC10160), single-bit error detection /correction and 



double-bit error detection can be done on a word of 
64-bit length. Only eight check bits (B0-B7) need be 
added to the word. A useful feature of this building block 
is that the MC10193 option generates the parity of all 
inputs to the block. Thus, if the MC10193 is applied in a 
byte sequence, individual byte parity is automatically 
available. 



MC10163 LOGIC DIAGRAM 




16P0 A 



2 P0 B 



IBM CODE 
P0 A = B1, B2, B4, B7 



P0 B 



BO, B3, B5, B6 
P1 = B1, 83, B5, B7 
P2 = B2, B3, B6, B7 
P3 = B4, B5, B6, B7 



v C ci- 

V CC2 = 



= Pin 1 
j = Pin 16 
V EE = p,n 8 
P D = 520 mW typ/pkg (No Load) 
tp d = 5.0 ns typ 



MC10193 LOGIC DIAGRAM 



B1 7- 
B2 6- 



B412- 
B7 1 1- 



B5 4- 
B6 5- 



B0 9- 
B310- 





MOTOROLA CODE 
P1 " B1, B3, B5, B7 
P2 = B2, B3, B6, B7 
P3= B4, B5, B6, B7 
P4= B1, B2, B4, B7 
P5 = Byte (BO, 1, 2, 3, 4, 5, 6, 7) 

V C C1 " pln 1 
V cc2 - Pin 16 
V EE » Pin 8 

P D = 520 mW typ/pkg (No Load) 
t pd «= 7.5 n$ typ (pin 7 to pin 2) 



This it advance information and specifications are subject to change without notice. 
See General Information section for packaging and maximum ratings. 
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CO 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air 
flow greater than 500 linear fpm is main- 
tained. Outputs are terminated through 
a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown only for selected inputs 
and outputs. Other inputs and outputs are 
tested in a similar manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@Test 
Temperature 

-30°C 
+2S°C 
+85°C 







Pin 
Under 


MC10163L Test Limits 


TE 


ST VOLT 


AGE APPL 


JED TO 










-30°C 


+25°C 


+85°C 






PINS LISTED BELOW: 




<v CC > 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


v IHmax 


v ILmin 


v IHAmin 


v ILAmax 


V E E 


Gnd 


Power Supply Drain Current 


>E 


8 










125 






mAdc 










8 


1,16 


Input Current 


'inH 


4,6,10 










220 






/iAdc 


4,6,10 








8 


1,16 






5,7,9,11,12 










265 






MAdc 


5,7,9,11,12 








8 


1,16 




•inL 








0.5 










/iAdc 










8 


1,16 


Logic "1" Output Voltage 


V 0 H 


2 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


4 








8 


1,16 




3 

13 
14 


I 


I 


1 




1 


I 


I 


\ 


4 

11 
11 








I 


t 


Logic "0" Output Voltage 


vol 


2 

3 

13 
14 


-1 .890 

t 


-1.675 

1 


-1 .850 

t 




-1.650 

1 


-1 .825 

i 


-1.615 

I 


Vdc 

I 




4 
11 
11 
11 






8 

I 


1,16 

I 


Logic "1" Threshold Voltage 


v OHA 


2 
3 
13 
14 


-1.080 

I 




-0.980 

I 






-0.910 

I 




Vdc 

I 






5 
11 
5 
4 




8 

I 


1,16 

1 


Logic "0" Threshold Voltage 


V 0 LA 


2 
3 
13 
14 




-1.655 






-1.630 

I 




-1.595 

t 


Vdc 

I 








5 
11 
5 
4 


8 

I 


1,16 

1 


Switching Times 

(50 H Load) 






















+1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


































Propagation Delay 


17+15+ 
M+14+ 


15 
14 








5.0 
5.0 








ns 






7 
4 


15 
14 


8 


1,16 


Rise Time (20% to 80%) 


<15+ 


15 








2.0 








I 






7 


15 


I 


i 


Fall Time (20% to 80%) 


M5- 


15 








2.0 














7 


15 







TEST VOLTAGE VALUES 



V| H m 



v ILmin V IH Ai 



VlLAro 



V E E 



O 
-A 

o 
a 

GO 



o 
o 

— 1 
CO 
GO 

cT 
o 

D 

r+ 

c 



'Individually test each input, apply V||_ m j n to pin under test. 



ELECTRICAL CHARACTERISTICS 

Each MECL 1 0,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air 
flow greater than 500 linear fpm is main- 
tained. Outputs are terminated through 
a 50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown only for selected inputs 
and outputs. Other inputs and outputs are 
tested in a similar manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 
-30°C 
+25°C 
+85°C 



TEST VOLTAGE VALUES 



v IHmax v ILmin v IHAmin v ILAmax 



-0.890 



-1.890 



-1.205 



1.850 -1.105 



-1.825 -1.035 



-1.500 



V E E 



Characteristic 



Symbol 



Pin 
Under 
Test 



MC10193L Test Limits 



-30°C 



+25°C 



+85°C 



TEST VOLTAGE APPLIEO TO 
PINS LISTED BELOW: 



v IHmax v ILmin v IHAmin VlLAmax 



V E E 



Power Supply Drain Current 



>inH 



4.6.10 
5,7,9,11,12 



220 
265 



MAdc 
pAdc 



4,6,10 
5,7,9,11,12 



•inL 



Logic "1" Output Voltage 



VQH 



2 
3 

13 
14 



Logic "0" Output Voltage 



vol 



2 
3 
13 



Logic "1" Threshold Voltage 



v OHA 



2 
3 
13 



Logic "0" Threshold Voltage 



VQLA 



2 
3 
13 



Switching Times 

(50 ft Load) 
Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



*7+15+ 
M+14+ 
*7+2+ 
l 4+2+ 
tl5+ 
M5- 



15 
14 
2 
2 
15 
15 



5.0 
5.0 
7.5 
7.5 
2.5 
2.5 



2 
2 

15 
15 



'Individually test each input, apply V| Lm j n to pin under test. 



MC10163 • MC10193 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C (MC10163) 



V CC1 " V CC2 

+2.0 Vdc v < 
O 



Putt* Generator 




out 

O 



Input Pulse 
t+ - t- - 2.0 ± 0.2 nt 
(20 to 80%) 



Input (9) 

Output 

12) (MC10163f 

Output 

< 2 > (MC10193) 
Pt> 
Byte 




(4) B5 Biased at V, H 
Even Parity on inputs 
(See logic diagram) 



J V 



Output 

P0 B 

Output 

P5 
Byte 



50-ohm termination to ground located 
in each scope channel input. 
Unused outputs connected to a 50-ohm 
resistor to ground. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



Odd Parity on Inputr 
(See logic diagram) 



V EE - -3.2 Vdc 



MC10163 APPLICATIONS INFORMATION 



The MC10163 is a building block for generating the 
modified Hamming single-error-correction, double-error- 
detection (SEC-DED) code used in the IBM 370/145 
memory. While the MC10163 can also be used for gener- 
ating other patterns, it is optimized for generating the 
pattern shown in the H matrix of Figure 1. 

When writing into a memory, the MC10163 is used to 
generate the eight check bits (C0-C32, CT) which are 
stored with the 65 data bits (B0-B63). These check bits 
are generated by taking the parity of all data bits marked 
with an X in the appropriate row of the H matrix. 
(CO, C1, C32, CX are even parity; C2, C4, C8, C17, are 
odd parity.) To generate these check bits with the building 
blocks, eight MC10163's and eight MC10160 parity 
checkers are used. One MC10163 is connected to each 
byte of data and the outputs of these building blocks are 
connected to the eight MC10160 parity checkers, one for 
each check bit. Figure 2 shows which connections are 
required (i.e., CO is the even parity of output POa of the 
MC10163 on the "zero" byte of data, output POb of the 
"zero" byte, POa of the "one" byte, — , POr of the 
"three" byte and data bit 32.) 



During the memory read operation, the fetched check 
bits previously generated (as described) are exclusive-ORed ' 
with newly generated C0-C32 to generate syndrome bits 
S0-S32. Syndrome ST is a special case where ST is the 
even parity of all eight fetched check bits and all 64 
fetched data bits. For determining the type and location 
of an error: 

1. If all syndromes (S0-S32 and ST) are false, there is 
no error. 

2. If ST is true and SO-S32 are faise, the CT is in error. 

3. If ST is false and one or more of S0-S32 is true, an 
uncorrectable error has occurred. 

4. If ST is true and one or more of S0-S32 is true, \ 
simply add the S1-S32 bits to get the binary location * 
of the error (S1 has weight 1, S2 weight 2, S4 
weight 4, etc.) 

Data bits BO and B32 are special cases of this location 
technique: BO is in error if ST, SO, and S32 are true;*" 
B32 is in error if ST, SO, S1 , and S32 are true. 
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FIGURE 1 - 370/146 PATTERN 



o 



CO 



CO 



BYTE 0 
A 



BYTE 1 



BYTE 2 
/\ 
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Q. 



FIGURE 2 - 370/145 PATTERN GENERATION 



co = 


p 0A0 


P0 B0 


P0 A 1 


P0 B 1 


P0 A 2 


P0 B2 


P0 A 3 


P0B3 


B(32) 


C1 = 


P10 


P11 


P12 


P13 


P14 


P15 


P16 


P17 


B(32) 


C2 = 


P20 


P21 


P22 


P23 


P24 


P25 


P26 


P27 




C4 = 


P30 


P31 


P32 


P33 


P34 


P35 


P36 


P37 




C8 = 


P0 A 1 


P0 B 1 


P0 A 3 


P0B3 


P0 A 5 


P0 B 5 


P0 A 7 


P0 B 7 




C16 = 


P0 A2 


P0 A 2 


P0 A 3 


P0 B 3 


P0 A 6 


P0B6 


P0 A 7 


P0 B 7 




C32* 


po a4 


P0B4 


P0 A 5 


P0 B 5 


P0 A 6 


P0B6 


P0 A 7 


P0 B 7 


B(0) 


CT = 


P0 A0 


po B i 


P0 B2 


P0 A 3 


P0 A 4 


P0 B 5 


P0B6 


P0 A 7 


B(0) 



Where for P N m- N = MC10163 Output 
M = Byte Number 
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MC10193 APPLICATIONS INFORMATION 




The MC10193 is a building block for generating modi- 
fied Hamming SEC-DED codes. It can be used for any 
length data word and for a variety of codes. The MC10193 
is optimized for codes organized on a byte repetitive 
basis and has the advantage of automatically supplying 
whole byte parity (P5 output). While it is possible to use 
a number of criteria for choosing a pattern, the pattern of 
Figure 3 was chosen on the basis of speed and ease of 
error location decode. As can be seen in the H matrix of 
Figure 3, the pattern is repetitive by byte with the various 
rows generated by only five combinations of bit parities 
within the bytes. For the 64 bit data word in the example 
of Figure 3, the eight check bits (B64 to B71) are gener- 
ated by the odd parity of all data bits indicated by an X 
in the appropriate row. The syndromes S1 to S8 are 
generated by including the fetched check bits in the same 
generator that originally generated the check bits. 

The pattern of Figure 3 is easily generated by using 
eight MC10193 devices, one for each data byte and eight 
MC10160 parity checkers, one for each syndrome/check 
bit. The connections of building blocks and parity checkers 
are shown in tabular form in Figure 4 and in schematic 
form in Figure 6. 

Once the syndrome bits (S1 to S8) have been formed 
from fetched data (BO to B63) and fetched check bitt 
(B64 to B71), the determination of type and location of 
error is simply done: 

1 . If all syndromes are false, there is no error. 

2. If one syndrome is true, the corresponding check 
bit is in error. 

3. If more than one syndrome is true, and the parity 
of all syndromes is even, a multiple (uncorrectable) 
error has occurred. 

4. If more than one syndrome is true, and the parity 
of all syndromes is odd, a single error has occurred 
and is easily located by the circuit of Figure 5. 

Figure 5 gives the error location circuit for the example 
pattern. The outputs EBO to EB7 are a one-of -eight-high 
code giving the byte in error. Outputs ECO to EC3 give 
the binary location of the bit in error within the located 
byte. Since this location process can occur simultaneously 
with the determination of error type described, the entire 
error correction sequence (using a toggling fetched data 
latch) takes less than 20 ns. This is because an error 
occurrance detector is a simple ORing of S1 to S8. The 
error locator has simultaneously located the error which 
is then corrected as though the error was a single (and 
therefore correctable) error. The parity of syndromes then 
determines if the error was indeed single, and interrupts 
the CPU if the error was an uncorrectable (multiple) 
error. Since uncorrectable data is unusable without special 
handling, the CPU would be interrupted anyway; there- 
fore this automatic correction of any error as if it were 
single does not create any problems. This fast error cor- 
rection technique allows single error correction on a non- 
interrupt basis with only a 20 ns memory system access 
time penalty. 

These techniques can, of course, be extended to large 
or smaller data words- 
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MC10163 •MC10193 (continued) 



FIGURE 4 - M2 PATTERN BUILDING BLOCK 
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S7 




P34 


P35 


P36 


P37 


P50 


P52 


P53 


B(70) 
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Where for Pfsj^: N = MC10193 Output 
M = Byte Number 



FIGURE 5 - M2 PATTERN CORRECTION MATRIX 
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MC10163 • MC10193 (continued) 



FIGURE 6 - SYNDROME AND CHECK BIT GENERATOR, M2 PATTERN 
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^ MECL 10,000 series 

8-LINE MULTIPLEXER I 



MC10164 



TRUTH TABLE 





ADDRESS INPUTS 




ENABLE 


C 


B 


A 


z • 


L 


L 


L 


L 


XO 


L 


L 


L 


H 


X1 


L 


L 


H 


L 


X2 


L 


L 


H 


H 


X3 


L 


H 


L 


L 


X4 


L 


H 


L 


H 


X5 


L 


H 


H 


L 


X6 


L 


H 


H 


H 


X7 


H 


0 


0 


0 


L 



The MC10164 is a high speed, low power 
eight-channel data selector which routes data 
present at one-of-eight inputs to the output. 
The data is routed according to the three bit 
code present on the address inputs. An enable 
input is provided for easy bit expansion. 



P D - 310 mW typ/pkg (No Load) 
t pd - 3.0 nt typ (Data to output) 



my 




my 



my 
y 



my 



V CC1 = pin 1 

V CC2 = Pin 16 
V EE = Pin 8 



• Ganaral Information taction for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet thedc specif ications shown 
in the test table, after thermal equilibrium 
has been established in an ambient temper- 
ature of 25°C, while the circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



5 
o 



o 
O 
D 

c 



Characteristic 



Power Supply Drain Current 



I nput Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 
(50 n Load) 
Propagation Delay 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



Symbol 



VOH 



vol 



VqHA 



VQLA 



M+15+ 

t7+15+ 
t7-15- 
*2+15+ 
t 2-15+ 



15 
15 
15 
15 
15 
15 



MC10164LTH Limits 



-30°C 



1.5 
1.5 
1.9 
1.9 
0.9 
0.9 
0.9 



4.7 
4.7 
6.3 
6.3 
3.3 
3.3 
3.3 



+25°C 



1.5 
1.5 
2.0 
2.0 
1.0 
1.0 
1.1 



Typ 



3.0 
3.0 
4.0 
4.0 
2.0 



4.5 
4.5 
6.0 
6.0 
2.9 
2.9 
3.3 



+8S°C 



1.6 
1.6 
2.2 
2.2 
1.0 
1.0 

1.2 



4.8 
4.8 

6.5 
6.5 
3.1 
3.1 



jiAdc 



/iAdc 



TEST VOLTAGE VALUES 



V|Hr 



V|L* 



VlHAr 



Vila* 



v E e 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW 



V| H r 



4,9 



5 
5 

7.5 
7,5 



VlLn 



V IHA n 



Vila. 



v E e 



<v C c> 

Gnd 



1,16 



CO 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established in an ambient temper- 
ature of 25°C, while the circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50 ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner. 




^0 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



o 
o 

I 

o 
o 

D 

r-f 

D* 

c 
a> 
Q. 



Powver Supply Drain Current 



I nput Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 
(50 n Load) 
Propagation Delay 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



Symbol 



•in H 



•in L 



V 0 H 



vol 



VOHA 



VOLA 



<4+15+ 
*4-15- 
*7+15+ 
t7-15- 
*2+15+ 
*2-15+ 



15 
15 
15 
15 
15 
15 
15 



MC10164P Test Limits 



-30°C 



+25°C 



1.5 
1.5 
2.0 
2.0 
1.0 
1.0 
1.1 



Typ 



3.0 
3.0 
4.0 
4.0 
2.0 



4.5 
4.5 
6.0 
6.0 
2.9 
2.9 
3.3 



+85°C 



fiAdc 



TEST VOLTAGE VALUES 



(Volti) 



V|H* 



V|Lr 



VlHAr 



VlLAr 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW 



4,9 



9 
9 
5 
5 

7,5 
7.5 



V|L min 



V IHA n 



VlLAn 



VEE 



Gnd 



1.16 



1.16 



1.16 



MCI 01 64 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Input 



Puis* Generator 



I nput Pulse 
t+ » t- = 2.0 ± 0.2 ns 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



V CC1 V CC2 
+2.0 Vdc 
O 



25 /iF 



r 



1 



0.1 mf 



-K3 




^ 0.1 mf 



PROPAGATION DELAY 



^^ 50% 



80% 
50% 
20% 
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WC10164 (continued) 




, *JI*e MC10164 can be used wherever data multiplexing 
I parallel to serial conversion is desirable. Full parallel 
[ permits equal delays through any data path. The 
P'-bf the MC10164 incorporates a buffer gate with 



eight data inputs and an enable- A high level on the enable 
forces the output low. The MC10164 can be connected 
directly to a data bus, due to its open emitter output and 
output enable. 

Figure one illustrates how a 1-of-64 line multiplexer can 
be built with eight MC10164's wire ORed at their outputs 
and one MC10161 to drive the enables on each multi- 
plexer, without speed degradation over a single MC10164 
being experienced. 



FIGURE 1 - 1-OF-64 LINE MULTIPLEXER 



t; 



■crj 



ABC 
E , ' ' ' 



— MC10164 



_ ABC 
E -J — I— i- 



— MC10164 



ABC 
E » I » 



The Bit chosen is dependent on six-bit 
code present on inputs 7, 9, 14 of the 
MC10161 and the A, B, C inputs of the 
MC10164. 



ABC 
E . ' ' ' 



_ ABC 
E 
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8-INPUT 
PRIORITY ENCODER 

MC10165 



MECL 10,000 series 



Advance Information 



TRUTH TABLE 



DATA INPUTS 


OUTPUTS 


DO 


D1 


D2 


D3 


D4 


D5 


D6 


D7 


Q3 


Q2 


Q1 


Q0 


H 


0 


0 


0 


0 


0 


0 


0 


H 


L 


L 


L 


L 


H 


0 


0 


0 


0 


0 


0 


H 


L 


L 


H 


L 


L 


H 


0 


0 


0 


0 


0 


H 


L 


H 


L 


L 


L 


L 


H 


0 


0 


0 


0 


H 


L 


H 


H 


L 


L 


L 


L 


H 


0 


0 


0 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


0 


0 


H 


H 


L 


H 


L 


L 


L 


L 


L 


L 


H 


0 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 



0 = Don't Care 



P D = 545 mW typ/pkg (No Load) 
tpd = 7.0 ns typ (Data to Output) 



The MC 10165 is a device designed to encode eight 
inputs to a binary coded output. The output code is 
that of the highest order input. Any input of lower 
priority is ignored. Each output incorporates a latch 
allowing synchronous operation. When the clock is low 
the outputs follow the inputs and latch when the clock 
goes high. This device is very useful for a variety of 
applications in checking system status in control pro- 
cessors, peripheral controllers, and testing systems. 

The input is active when high, (e.g. the three binary 
outputs are low when input DO is high). The Q3 output 
is high when any input is high. This allows direct ex- 
tension into another priority encoder when more than 
eight inputs are necessary. The MC 10165 can alsQrbe 
used to develop binary codes from random logic inputs, 
for addressing ROMs, RAMs, or for multiplexing data. 



-ex 



-ex 

■-Of 




> 



V C C1 = Pin 1 
V CC2 = Pin 16 
V EE = Pin 8 



This Is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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*L€CTRfCAL CHAftAGTEfHSTICS 

Each MECL 10,000 series circuit has been 
designed to meet thedc specif ications shown 
in the test table, after thermal equilibrium 
has been established in an ambient temper- 
ature of 25°C, while the circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner. 











4 0- — 


C 


Q0 


— O 3 


so 


0.0 


- 


— 


7 0— 


D1 






130— 




Q1 


Q 2 


D2 




10O— 


D3 






nO- 


D4 


Q2 






D5 






gO— 


D6 






60 


D7 


Q3 


— 014 



* P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 
-30°C 
+25°C 
+85°C 















MC10165 


Test Limits 








TEST VO 


TARE AP 


PLIED TO PI 


MC 1 ICTPn 


nn niAj- 










rin 


-30°C 




+25°C 




+85°C 


























Under 


























(V CC > 
Gnd 


Characteristic 


Symbol 


Test 






Min 


Typ 


Max 






Unit 


V|h max 


VlL 


min 


V|HA min 


V ILA max 


VEE 


Power Supply Drain Current 


'e 


8 


- 


- 








- 


- 


mAdc 










8 


1.16 


Input Current 


'in H 


4 






- 


- 


245 






MAdc 














t 


} 


1.16 






5 


- 


- 






220 


- 


- 


jiAdc 


5® 






- 






8 


1.16 




•in L 


4 

5 


I 


z 


0.5 
0.5 


- 








MAdc 
jiAdc 




4 

5© 


- 




8 
8 


1.16 
1.16 


Logic "1" 


VOH 


2 


-1.060 


-0.890 


-0.960 


_ 


-0.810 


-0.890 


-0.700 


Vdc 


6 


i 


\ 








i 


} 


1.16 


Output Voltage 


3 
14 
15 


-1.060 
-1.060 
-1.060 


-0.890 
-0.890 
-0.890 


-0.960 
-0.960 
-0.960 


- 
- 
- 


-0.810 
-0.810 
-0.810 


-0.890 
-0.890 
-0.890 


-0.700 
-0.700 
-0.700 


I 


I 


I 

1 
f 


\ 


\ 


- 
- 
- 






I 


I 


\ 


1 


Logic "0" 


vol 


2 


-1.890 


-1.675 


-1.850 


— 


-1.650 


-1.825 


-1.615 


Vdc 


- 


t 




- 






8 


1.16 


Output Voltage 


3 
14 
15 


-1.890 
-1.890 
-1.890 


-1.675 
-1.675 
-1.675 


-1.850 
-1.850 
-1 850 


- 


-1.650 
-1.650 


-1.825 
-1.825 
-1.825 


-1.615 
-1.615 
-1.615 


\ 


\ 


- 


\ 


1 


- 






J 


I 


\ 


1 


Logic "1" 


v OHA 


2 


-1.080 




-0.980 






-0.910 




Vdc 




i 




6 










1.16 


Threshold Voltage 




3 
14 
15 


-1.080 
-1.080 
-1.080 




-0.980 
-0.980 
-0.980 






-0.910 
-0.910 
-0.910 




I 


I 


_ 


\ 


\ 


1 






I 


\ 


I 


\ 


Logic "0" 
Threshold Voltage 


V 0 LA 


2 
3 




-1.655 
-1.655 






-1.630 
-1.630 




-1.595 
-1.595 


Vdc 




4 




6 


t 




1.16 






14 




-1.655 






-1.630 




-1.595 


. i 






i 






\ 


\ 


I 


\ 


\ 








15 




-1.655 






-1.630 




-1.595 


























Switching Times (50-ohm Load) 






















Unit 


+ 1.11 V 


+0.31 V 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 
Data 1 nput 


*7+14+ 


14 








4.4 








ns 




4 


7 


14 


8 


1.16 




M1 + 15+ 
*7+3+ 
^3-2- 


15 
3 
2 








6.5 
11.0 
7.0 


















11 
7 

13 


15 
3 
2 












*13+2+ 


2 








7.0 


















13 


2 










Clock Input 


M+2+ 


2 (D 








3.5 












7 






4 


3 










Setup Time 


t S etup H 


3 








3.4 


















4,7 


3 












* setup L 












3.0 
































Hold Time 


thold H 
thold L 












-2.3 
-2.7 


















I 














Rise Time (20% to 80%) 


t3+ 












2.0 














4 


7 














Fall Time (20% to 80%) 


<3- 












2.0 














4 


7 















TEST VOLTAGE VALUES 



(Volts) 



V|Hr 



V|Lr 



VlHAr 



VlLAr 



V E E 



4* 



(J) The same limit applies for all D type input pins. To test input currents for other D inputs, 

individually apply proper voltage to pin under test. 
(2) Output latched to low state prior to test. 



To preserve reliable performance, the MC10165P (plastic-packaged device only) 
is to be operated in ambient temperatures above 75°C only when 500 Ifpm blown 
air or equivalent heat sinking is provided. 



MC10165 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



v ir 

1 



Input Pulse 

t+ = t- = 2.0 n$ ± 0.2 m 
(20 to 80%) 

Data Input 



50 -ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



V CC i - V CC2 ■ 
+2.0 Vdc 
Q 



25 MF^JN 



1 0 , F 
✓£0.1 mF 





c 


Q0 




DO 






D1 






D2 


Q1 






D3 






D4 


Q2 




D5 






D6 






D7 


Q3 



0.1 mf 



d -3.2 Vdc 
V E E 



ou 

1 



Unused outputs connected to a 
50-ohm resistor to ground. 



D Input 




NOTE: 

tsetup is the minimum time before the positive tran- 
sition of the clock pulse (C) that information must be 
present at the data input (D). 

''hold '* tne minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 



*setup * 



-'hold H 



/ 



-'hold L 



> / >— +0.31 } 

\ 
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MCW165 (continued) 



APPLICATION INFORMATION 



A typical application of the MC10165 is the decoding of 
rttern status on a priority basis. A 64 line priority encoder 
shown in the figure below. System status lines are con- 



nected to this encoder such that, when a given condition 
exists, the respective input will be at a logic high level. This 
scheme will select the one of 64 different system condi- 
tions, as represented at the encoder inputs, which has 
priority in determining the next system operation to be 
performed. The binary code showing the address of the 
highest priority input present will appear at the encoder 
outputs to control other system logic functions. 



64-LINE PRIORITY ENCODER 



System r 

; Clock 



1/2 MC10101 









c 


in 


QO 


Highest 






DO 


(O 

o 


Q1 


Priority 








U 


Q2 


1 nput 


ol 




D7 


5 


Q3 




















C 


in 


QO 




1 




DO 


o 


Q1 




1 






u 


Q2 








D7 


5 


Q3 





Six bit output 
word yielding 
number of 
highest priority 
channel present 
at input 
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5-bit magnitude ^\ MECL 10,000 series 

COMPARATOR 

MC10166 



Advance Information 



TRUTH TABLE 



Inputs 


Outputs 


E 


A 


B 


A < B 


A > B 


H 


X 


X 


L 


L 


L 


Word A = Word B 


L 


L 


L 


Word A > Word B 


L 


H 


L 


Word A < Word B 


H 


L 



The MC10166 is a high speed expandable 
5-bit comparator for comparing the magni- 
tude of two binary words. Two outputs afV"* 
provided: A < B and A > B. A = B can be 
obtained by NORing the two outputs with arV 
additional gate. A high level on the enabftr* 
function forces both outputs low. Multiple* 
MC10166s may be used for larger word com- 
parisons. 



P D = 440 mW typ/pkg (No Load) 
tpd = Data to output 6.0 ns typ 
E to output 2.5 ns typ 



LOGIC DIAGRAM 



V CC1 = Pin 1 
V CC2 " Pin 1 6 
V EE = Pin 8 




This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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CO 
(71 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 























@ 


Test 








































Temperature 


v IHmax 


V|Lmin 


v IHAmin 


v ILAmax 


V E E 




























-30 °C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 










i is 


















+25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 




























+85 


°C 


-0.700 


-1.825 


-1.035 


-3 .440 


-5.2 










Pin 


MC10166L Test Limits 






















Under 


-30°C 


+25°C 


+85°C 






VULTAtit ArrLlfcU TU MNS LISI tU IsfcLUW: 


<vcc> 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


v IHmax 


v ILmin 


v IHAmin 


v ILAmax 


V E E 


Gnd 


Power Supply Drain Current 


'E 


8 








85 


106 






mAdc 




4,7,10,11,14 






8 


1.16 


Input Current 


'inH 


5 












220 






>iAdc 


5 








8 


1,16 




'inL 


5 






0.5 












MAdc 




5 






8 


1,16 


Logic "1" Output Voltage 


V 0 H 


2 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 


Vdc 


5 








8 


1,16 






3 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 


Vdc 


4 








8 


1, 


16 


Logic "0" Output Voltage 


vol 


2 


-1 .890 


-1.675 


-1 .850 






-1.650 


-1.825 


-1.615 


Vdc 


5,15 








I 


J 


1.16 




3 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 


4,15 








t 


i 


1.16 


Logic "1" Threshold Voltage 


v 0HA 


2 


-1 .080 




-0.980 








-0.910 




Vdc 


5 






15 


t 


I 


1.16 




3 


-1.080 




-0.980 








-0.910 




Vdc 


4 






15 


i 


i 


1.16 


Logic "0" Threshold Voltage 


VOLA 


2 




-1.655 








-1.630 




-1.595 


Vdc 


5 




15 




8 


1.16 




3 




-1.655 








-1 .630 




-1.595 


Vdc 


4 




15 




t 


i 


1, 


16 


Switching Times 


























+1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


(50 ft Load) 










































Propagation Delay 










































Data to Output 


*9+2+ 


2 








6.0 








ns 






9 


2 


{ 


J 


1,16 




tg-2- 


2 


























9 


2 












tl1-2+ 


2 






















12 




11 


2 












M1+2- 


2 






















12 




11 


2 












»7+3+ 


3 






















6 




7 


3 












*7-3- 


3 






















6 




7 


3 










Enable to Output 


M5-3+ 


3 








2.5 












10 




15 


3 












! 15+3- 


3 








2.5 












10 




15 


3 










Rise Time (20% to 80%) 


*2+ 


2 








2.0 
















9 


2 










Fall Time (20% to 80%) 


»2- 


2 








2.0 
















9 


2 











TEST VOLTAGE VALUES 



o 

— » 

o 

o> 

rT 
o 

D 

d' 
c 

Q. 



MC10166 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS © 25°C 



1 



V CC1 - V CC2 = 
+ 2.0 Vdc 
Q 



Data lnput(o)- 



TPj, 



J 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cablet to the 
•cope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to Input 
pin and TP out to output pin. 
Unused outputs tied through a 
50-ohm resistor to ground. 



"^0.1 MF 



— A4 

— 84 

— A3 

— B3 A > B 

— A2 

— B2 

— A1 
_ B1 A < B 

— AO 

— BO 



0.1 /iF 



6-3.2 Vdc 



1 



V, 



V out from D Input 



'80% 
-50% 
c —20% 

• > 20 m- 

J- t++ 



S, + 1.11 V 
+0.31 V 



ait 



V out from E Input LJ_t- 

>7-*~ 



80% 
50% 
20% 



f. 
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[MC10166 (continued) 

I 



APPLICATION INFORMATION 



FIGURE 1 - 9 BIT MAGNITUDE COMPARATOR 



AO BO A 1 B 1 A2 B2 A3 B3 A4 B4 



A5B6A6B6A7B7A8B8 



B24- 
A24 

B23 - 
A23 

B22 - 
A22 

B21 - 
A21 

B20- 
A20 

B19- 

A19 

. B18- 
A18 

B17- 
A17 

B16- 
A16 

B15- 
A15 

B14_ 
A14 

B13- 
A13 

B12. 
A12 

B11- 
A11 

B10- 
A10 



B9- 



A9- 
B 

A8- 



A1- 
E 

A0- 



- B4 

- A4 

- B3 

- A3 A<B - 

- B2 

- A2 

- B1 A>B - 

- A1 

- BO 
" j AO 

- B4 

- A4 

- B3 

- A3 A<B - 

- B2 

- A2 

- B1 A>B - 

- A1 
-BO 
-AO 



- A4 

- B3 

- A3 A<B - 

- B2 

- A2 

- B1 A>B- 

- A1 

- BO 

- AO 

- B4 

- A4 

- B3 

-A3 A<B 

- B2 

- A2 

- B1 A>B- 

- A1 

- BO 
" AO 

- B4 

- A4 

- B3 

- A3 A<B - 

- B2 

- A2 

- B1 A>B 

- A1 

- BO 

- AO 



AO A1 A2 A3 A4 
BO B1 B2 B3 B4 

MC10166 
A > B A < B 



AO A1 A2 A3 A4 
BO B1 B2 B3 B4 

MC 10166 
A > B A < B 



A>B A< B A = B 
For 9 Bit Word 



B4 
A4 

B3 
A3 A<B 
B2 
A2 
B1 A>B 
A1 
BO 
AO 



A = B 
A < B 



FIGURE 2 - 25-BIT MAGNITUDE COMPARATOR 



The MC10166 compares the magnitude of two 5-bit 
words. Two outputs are provided which give a high level 
for A > B and A < B. The A = B function can be obtained 
by wire-ORing these outputs (a low level indicates A = B) 
or by NORing the outputs (a high level indicates A = B). 

For longer word lengths, the MCI 01 66 can be serially 
expanded or cascaded. Figure 1 shows two devices in a 
serial expansion for a 9- bit word length. The A > B and 
A< B outputs are fed to the AO and BO inputs respectively 
of the next device. The connection for an A = B output is 
also shown. The worst case delay time of serial expansion 
is equal to the number of comparators times the data-to- 
output delay. 

For shorter delay times than possible with serial ex- 
pansion, devices can be cascaded. Figure 2 shows a 25-bit 
cascaded comparator whose worst case delay is two data- 
to-output delays. The cascaded scheme can be extended 
to longer word lengths. 
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QUAD LATCH 

MC10168 



MECL 10,000 series 



Advance Information 



P D =_310 mW typ/pkg (No Load) 
tp d : GtoQ»2ni typ 

D to Q - 3 n« typ 

C to Q » 4 nt typ 



The MC10168 is a Quad Latch with common 
clocking to all four latches. Separate output 
enabling gates are provided for each latch, 
allowing direct wiring to a bus. When the clock 
is high, outputs will follow the D inputs. In- 
formation is latched on the negative-going tran- 
sition of the clock. 



GO 5 - 
G1 4- 



D1 7- 
C C 13- 
D2 9 - 



G2 12 - 
G3 10- 



V CC1 " Pin 1 
V cc2 = Pin 16 
V EE = Pin 8 



T 


RUTH TABLE 


G 


C 


D 


Qp+1 


H 


0 


0 


L 


L 


L 


0 


Qn 


L 


H 


L 


L 


L 


H 


H 


H 



0 = don't care 



This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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CJ1 
CJ1 



ELECTRICAL CHARACTERISTICS 

Each MECL 10.000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only selected inputs and outputs. The 
other inputs and outputs are tested in the 
same manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain Current 



Input Current 



Logic "1" Output Voltage 



Logic "0" Output Voltage 



Logic "1" Threshold Voltage 



Logic "0" Threshold Voltage 



Switching Times 
(50 H Load) 
Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



Symbol 



•inL 



VOH 



VOL 



v OHA 



VQLA 



l 3+2+ 
*5-2+ 
M3+2+ 

<2+ 

12- 



Pin 
Under 
Test 



3.7.9,14 
4,5,1 Q1 2 
13 



MC10168L Test Limits 



-30°C 



•1.060 
-1.060 



1.890 
1.890 



-0.890 
-0.890 



-1.675 
-1.675 



-1 655 
-1.655 



+25°C 



-0.960 
-0.960 



-1.850 
-1.850 



-0.980 
-0.980 



Typ 



3.0 
2.0 
4.0 
2.0 
2.0 



245 
265 
290 



-0.810 
-0.810 



-1.650 
-1.650 



-1.630 
-1 .630 



+85°C 



-0.890 
-0 890 



-1.825 
-1.825 



-0.910 
-0.910 



-0.700 
-0.700 



-1.615 
-1.615 



-1.595 
-1.595 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



V|Hm 



v ILmin v IHAmin v ILAmax V EE 



-1.890 



-1.205 



-1.500 



-5.2 



TEST VOLTAGE APPLIED TO PINS 
LISTED BELOW: 



v IHmax v ILmin v IHAi 



3,13 
7.13 



3,5 
4,7 



13 
13 



13 
13 



3 
5 

13 
3 
3 



VlLAm 



V E E 



<V C C> 
Gnd 



1,16 



1.16 
1.16 



1.16 
1,16 



1.16 
1,16 



1.16 
1,16 



00 

cT 
o 

D* 
C 
CD 
Q_ 



'Individually test each input applying Vjh or V||_ to input under test. 



MC10168 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 25°C 



Pulse Generator 



Input Pulse 
t+ = t- » 2.0 ± 0.2 ns 
(20 to 80%) 



50-ohm termination to ground lo 
cated in each scope channel input 



Unused outputs connected to 
a 50-ohm resistor to ground. 



/ 



— t setup 




All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP jn to input 
pin and TP out to output pin. 



fl.11 V 
. +0.31 V 



'setup 



the minimum time before the positive 
transition of the clock pulse (C) that information 
must be present at the data input (D). 

t hold ■* tne nninimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). Note that 
t hold mav be a negative number. 
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dual ^ MECL 10,000 series 

01-4-DECC 
(LOW) 

MCI 01 71 



BINARY T01-4-DECODER 
(LOW) 



The MC10171 is a binary coded 2 line to 
dual 4 line decoder with selected outputs low. 
With either EfJ or El high, the corresponding 
selected 4 outputs are high. The common enable 
E, when high, forces all outputs high. 

All propagation delay times are equal due to 
the internal emitter dotting techniques used. 
High impedance 50 k ohm resistors on all inputs 
eliminate the need to tie unused inputs to V^E- 



P D - 325 mW typ/pkg (No Load) 
tp d = 4.0 ns typ 



TRUTH TABLE 



ENABLE INPUTS 


INPUTS 


OUTPUTS 


E . 


E0 


E1 


A 


. B 


Q10 


Q11 


Q12 


Q13 


Q00 


Q01 


Q02 


Q03 


L 


L 


L 


L ■ 


L 


L 


H 


H 


H 


L 


H 


H 


H 


L 


L 


L 


L 


H 


H 


L 


H 


H 


H 


L 


H 


H 


L 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


L 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


: L 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


<t> 


4> 


0 


0 


H 


H 


H 


H 


H 


H 


H 


H 



0 - Don't Car* 



■(■••• 



t. . ■: 



Sot Qanaral Information section for packaging and maximum ratings. 



POSITIVE LOGIC 



-E> 




••-EX 



'-E> 



fE> 
:=E>' 



pE> 
:=£>• 

EE> 



V CC i = Pin 1 

v CC2" Pln 1« 
V EE - Pin 8 
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ELECTRICAL CHARACTERISTICS 



Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test Procedures are shown only 
for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 




00 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



TEST VOLTAGE VALUES 



v IHmax 


V|Lmin 


v IHAmin 


V|LAmax 


V E E 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 



Characteristic 



Symbol 



Pin 
Under 
Tast 



MC10171LTest Limits 



-30°C 



+25°C 



+85°C 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHrr 



VlLrr 



VlHArr 



ViLAmax 



V E E 



<v C c> 

Grtd 



Power Supply Drain Current 



Input Current 



'inH 
•inL 



^Adc 
jiAdc 



1.16 
1.16 



Logic "1" 
Output Voltage 



V 0 H 



-1.060 
-1.060 



-0.890 
-0.890 



-0960 
-0960 



-0.810 
-0.810 



-0.890 
-0.890 



-0.700 
-0.700 



Vdc 
Vdc 



15 
15 



1.16 
1.16 



Logic "0" Output Voltage 



vol 



Logic "1" 
Threshold Voltage 



VQHA 



6 
13 



-1.080 
-1.080 



-0 980 
-0980 



-0.910 
-0.910 



Vdc 
Vdc 



15 
15 



1,16 
1.16 



Logic "0" 
Threshold Voltage 



VQLA 



6 
13 



-1.630 
-1.630 



-1.595 
-1.595 



Vdc 
Vdc 



2.9,14,15 
2,7,14,15 



1,16 
1,16 



Switching Times 
(50 H Load) 
Propagation Delay 



Rise Time (20% to 80%) 
.Jell Tirnji (20% to 80%) 



l 7+6+ 
»7-6- 
t7+13+ 
t7-13- 
<6+ 
<13+ 
«6- 
!13» 



13 
13 
6 
13 
6 
13 



13 
13 
6 
13 
6 
13 



ELECTRICAL CHARACTERISTICS 



Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
- 2.0 volts. Test procedures are shown for 
only selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



-[^3 a, 



©Test 
Temperature 

-30°C 
+25°C 
+85°C 



TEST VOLTAGE VALUES 



v IHmax 


v ILmin 


v IHAmin 


v ILAmax 


V E E 


-0 890 


-1 .890 


-1.205 


-1.500 


-5.2 


-0.810 


-1 .850 


-1.105 


-1.475 


-5.2 


-0.700 


-1 .825 


-1.035 


-1.440 


-5.2 



Characteristic 



Pin 
Under 
Test 



MC 1 0171 P Test Limits 



-30°C 



+25°C 



+85°C 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHrr, 



VlLrr 



v IHAm 



VlLAmax 



V E E 



<v C c> 

Gnd 



Power Supply Drain Current 



■inH 
•inL 



14 
14 



MAdc 
AiAdc 



1.16 
1.16 



Logic "1" 
Output Voltage 



V 0 H 



6 
13 



-1.060 
-1.060 



-0.890 
-0.890 



-0.960 
-0.960 



-0.810 
-0.810 



-0.890 
-0.890 



-0.700 
-0.700 



Vdc 
Vdc 



15 
15 



1.16 
1.16 



Logic "0" Output Voltage 



VOL 



Logic "1" 
Threshold Voltage 



VQHA 



6 
13 



-1.080 
-1.080 



-0.980 
-0.980 



-0.910 
-0.910 



Vdc 
Vdc 



15 
15 



1.16 
1,16 



Logic "0" 
Threshold Voltage 



VOLA 



6 
13 



-1.655 
-1.655 



-1.630 
-1 .630 



-1.595 
-1 .595 



Vdc 
Vdc 



2,9,14,15 
2.7,14,15 



1.16 
1.16 



Switching Times 
(50 ft Load) 
Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



<7+6+ 
t7-6- 
<7+13+ 
*7-13- 
*6+ 
tl3+ 
t6- 
»13- 



6 
6 
13 
13 
6 
13 
6 
13 



2.9.14,15 



6 
6 
13 
13 
6 
13 



MC10171 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS © 25 °C 



1 



Input 

(2>- 



Pulse 
Generator 




Input Pulte 
t+ = t- = 2.0 ± 0.2 ns 
(20 to 80%) 




V CC1 " V CC2 
+2,0 Vdc 



— 6+0.31 Vdc 



All input and output cablet to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



.JT 
'T 



v out v out 

1 1 



0.1 nF 



Si 



pen 



PROPAGATION DELAY 



• +1.11 V 
- +0.31 V 



X 



80% 
50% 
20% . 



/TSO.1 h 
V EE - -3.2 Vdc 



Unused outputs connected to 
a 50-ohm resistor to ground. 
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MECL 10,000 series 

DUAL 

BINARY TO 1-4-DECODER 
(HIGH) 

MC10172 



The MC10172 is a binary-coded 2 line to 
dual 4 line decoder with selected outputs high. 
With either GTO or E*1 low, the corresponding 
selected 4 outputs are low. The common en- 
able E, when high, forces all outputs low. 

All propagation delay times are equal. High 
impedance 50 k ohm resistors on all inputs 
eliminate the need to tie unused inputs to V££. 



P D » 325 mW typ/pkg (No Load) 



TRUTH TABLE 



E 


E1 


E0 


A 


B 


Q1 0 


Q1 1 


Q1 2 


Q1 3 


Q0 0 


Q0 1 


Q0 2 


Q0 3 


L 


H 


H 


L 


L 


H 


L 


L 


L 


H 


L 


L 


L 


L 


H 


H 


L 


H 


L 


H 


L 


L 


L 


H 


L 


L 


L 


H 


H 


H 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L- 


H 


H 


H 


H 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L. 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


H 


0 


0 


,0 


0 


L 


L 


L 


L 


L 


L 


L 


L 



0 - Don't Care 



S— Ganaral Information taction for packaging and maximum ratings. 



POSITIVE LOGIC 



•-o 




-ex; 
■-o 



:=E>' 



:=0~ 



V CC 1 - Pin 1 
V CC2 ^ Pin 16 
V EE - Pin 8 
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ro 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. 
Other inputs and outputs are tested in a 
similar manner. 



eoi4— j ^o- 



r,2 -C> 



.=o- 



'zO- bq ' 

j — 6 Q1 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 

-30°C 
+25 °C 
+85°C 



Power Supply Drain Current 



Input Current 



Logic "1" 
Output Voltage 



Logic "0" Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times 
(50 n Load) 
Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



•inH 
'inL 



V 0 H 



VOL 



VQHA 



VQLA 



t7+6- 
t7-6+ 
t7+13- 
«7-13+ 
*6+ 
<13+ 
«6- 
tf3- 



14 
14 



6 
13 



6 
13 



6 
6 
13 
13 
6 
13 
6 
13 



MC10172L Teat Limits 



-30°C 



-1.060 
-1.060 



-1.080 
-1.080 



-0.890 
-0.890 



+25°C 



-0.960 
-0.960 



-0.980 
-0.980 



-0.810 
-0.810 



-1.630 
-1.630 



+85 °C 



-0.890 
-0.890 



-0.910 
-0.910 



-0.700 
-0.700 



-1.595 
-1.595 



jiAdc 
MAdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



VlHrr, 



VlLrr, 



V|HAm 



V|LAm 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hmax v ILmin v tHAmin V| LAmax V EE 



2 

2 
14 
14 

2 
14 

2 

14 



2.9.14 
2,7.14 



9.14 
9,14 

2,9 

2,9 
9.14 

2.9 
9.14 

2,9 



6 
6 
13 
13 
6 
13 
6 
13 



<V C C> 
Gnd 



1.16 
1.16 



1.16 
1.16 



1.16 
1,16 



1.16 
1,16 



ro 

rT 
o 

D 

r+ 

c 

CD 

GL 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. 
Other inputs and outputs are tested in a 
similar manner. 













MC10172P Tttt Limits 






























Pin 




















TCCT Vm TAP.C APPI IPO Tft PINS 1 ICTFn RFI OW 










Under 


-30°C 


♦25°C 


+8S°C 


















<vcc> 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V|Hmax 


VlLmin 


ViHAmin 


VlLAmax 


V E E 


Gnd 


Power Supply Drain Current 


•e 


8 








62 


77 






mAdc 












8 


1,16 


Input Current 


•inH 


14 










220 






nAdc 


14 










8 


1.16 




'inL 


14 






05 










*iAdc 




14 








t 


1 


1.16 


Logic "1" 


V 0 H 


6 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


2 










8 


1.16 


Output Voltage 


13 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


14 










8 


1,16 


Logic "0" Output Voltage 


vol 


13 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 


Vdc 


15 


2,7.9,14 








8 


1,16 


Logic "1" 


VOHA 


6 


-1.080 




-0.980 






-0.910 




Vdc 






2 




£ 


i 


1,16 


Threshold Voltage 




13 


-1.080 




-0.980 






-0.910 




Vdc 






14 




8 


1,16 


Logic "0" 


VOLA 


6 




-1.655 






-1.630 




-1.595 


Vdc 




2,9,14 






7 


( 


i 


1.16 


Threshold Voltage 




13 




-1.655 






-1 .630 




-1 .595 


Vdc 




2,7,14 






9 


t 


i 


1,16 


Switching Times 










































(SO n Load) 
























+1.11 V 


+0.31 V 


Pulse In 


Pulse Out 


-3.2 V 


♦2.0 V 


Propagation Delay 


*7+6- 


6 






1.5 


4.0 


6.0 






ns 


2 


9.14 


7 


6 


8 


1,16 




*7-€+ 


6 




















2 


9.14 






6 












<7+13- 


13 






I 


I 


I 










14 


2.9 






13 












*7-13+ 


13 




















14 


2.9 






13 












t6+ 


6 






1.1 


2.0 


3.3 










2 


9.14 






6 










Rise Time (20% to 80%) 


tl3+ 


13 




















14 


2.9 






13 












t6- 


6 






I 


I 


I 










2 


9.14 






6 










Fall Time (20% to 80%) 


*13- 


13 




















14 


2.9 






13 











"Oi 



~ " j ^ )o— 10 Q( 

_ ~~~) — 12 Q< 

j 13 QC 

~~ j 6 Q1 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



ro 

o 

D 

3* 
C 
CD 
Q. 



@ Test 
Temperature 

-30°C 
+25 °C 
+85°C 



TEST VOLTAGE VALUES 



VlLmin 



-1.890 



V|HAm 



VlLAmax 



VEE 



-1.500 



MC10172 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 25 °C 




J_ or +0.31 Vdc.per 
~ test table 



PROPAGATION DELAY 



-•J ti 

out 50%/ ^ 

-5fL Jfc 



V EE - -3.2 Vdc 6 



Unused outputs connected to 
a 60-ohm resistor to ground. 



All Input and output cables to the 
scope are equel lengths of 60-ohm 
coaxial cable. Wire length should 
be < 1/4 Inch from TPj n to Input 
pin and TP out to output pin. 
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QUAD 2-INPUT 
MULTIPLEXER/LATCH 



MECL 10,000 series 



MC10173 

Advance Information 



The MC10173 is a quad two channel multiplexer with 
latch. It incorporates common clock and common data 
select inputs. The select input determines which data input 
is enabled. A high (H) level enables data inputs D00, 
D10, D20, and D30 and a low (L) level enables data inputs 
POt, D11, D21, D31. Any change on the data input will 



be reflected at the outputs while the clock is low. The 
outputs are latched on the positive transition of the clock. 
While the clock is in the high state, a change in the infor- 
mation present at the data inputs will not affect the out- 
put information. 



TRUTH TABLE 



SELECT 


CLOCK 


Q0 n+1 


H 


L 


DOO 


L 


L 


O01 


<t> 


H 


QO n 



P D * 275 mW typ/pkg (No Load) 



0 « Don't Care 



POSITIVE LOGIC 



to 
o 



to 



to 



o> 



NEGATIVE LOGIC 



I— I 

y 

s 



H N 

y 



V CC - Pin 16 
V EE « Pin 8 



Sm General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The 
circuit is in a test socket or mounted on a 
printed circuit board and transverse air 
flow greater than 500 linear fpm is 
maintained. Outputs are terminated 
through a 50-ohm resistor to -2.0 volts. 



O 

to 



■or 
to 



Of 

to 



O} 

o> 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



o 



CO 



o 

13 



C 



© Test 
Temperature 

-30°C 
+26°C 
+86°C 



Power Supply Drain Currant 



Input Leakage Currant 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times 
Propagation Delay 
Data Input 



Clock Input 
Select Input 



Setup Time 
Data Input 
Select Input 

Hold Time 
Data I nput 
Select Input 

Rise Time 
(20 to 80%) 

Fall Tim* 
(2010 80%) 



V 0 H 



vol 



VOHA 



VQLA 



t6+1 + 
<6-1- 
*5+1 + 
»5-1- 
t7-1 + 
t7-1- 
*9+1 + 
*9+1- 
*9-1 + 

*setup 
*setup 

thold 
*hold 



MC10173LTatt Limits 



-1.060 
-1.060 



-1.080 
-1.080 



1.2 
1.2 



-0.890 
-0.890 



-1.675 
-1.675 



-1.655 
-1.655 



4.0 
4.0 



♦2S°e 



-0.960 
-0.960 



-1.850 
-1.850 



1.5 
1.5 



Typ 



295 
295 
250 
250 



-0810 
-0.810 



-1.650 
-1.650 



-1.630 
-1.630 



6.8 
6.8 



3.5 
3.5 



-0.890 
-0.890 



-1.825 
-1.825 



-0.910 
-0.910 



-0.700 
-0.700 



-1.615 
-1.615 



-1.595 
-1.595 



6.8 
6.8 
6.7 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



VlHr, 



VlLr, 



V|HAn 



VlLAn 



VEE 



VOLTAGE APPLIED TO PINS LISTED BELOW: 



V| H n 



6.9 
5 



V|Ln 



V|HAn 



VlLAn 



VEE 



(Vcc) 



16 
16 



16 
16 



16 
16 



16 
16 



5 

5,7 



5.7 
7.9 



* v ILmin *PPlt«d to each input pin, one at a time. 



ELECTfTICAt CHARACTERISTICS 

Each MECL 10,000 aeries circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilbrium has been established. The 
circuit is in a test socket or mounted on a 
printed circuit board and transverse air 
flow greater than 500 linear fpm is 
maintained. Outputs are terminated 
through a 50-ohm resistor to -2.0 volts. 



Of 

to 



■=DTT 
tO 



O 

to 



^O 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



© Test 
Temperature 

-30°C 
♦25°C 
♦85°C 



Power Supply Drain Current 



Input Leakage Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Timet 
Propagation Delay 
Data Input 



Clock Input 
Select Input 



Setup Time 
Data Input 
Select Input 

Hold Time 
Data I nput 
Select Input 

Rite Time 
(20 to 80%) 

Fall Time 
(20 to 80%) 



V 0 H 



vol 



VQHA 



VQLA 



t6+1 + 
t^l- 
*5+1 + 
15-1- 
t7-1 + 
t7-1- 
*9+1 + 
*9+1- 
t9-1 + 
*9-1- 

Wjp 



«ho)d 
l hold 



Pin 
Under 
Test 



MC10173P Test Limits 



-30°C 



-1.060 
-1.060 



-1.890 
-1.890 



-1.080 
-1.080 



-0.890 
-0.890 



-1.675 
-1.675 



-0.960 
-0.960 



-1.850 
-1.850 



2.0 
2.0 



295 
295 
250 
250 



-0.810 
-0.810 



-1.630 
-1 630 



-0.890 
-0.890 



-1.825 
-1.825 



-0.910 
-0.9 10 



-0.700 
-0.700 



-1.615 
-1.615 



-1.595 
-1.595 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



00 

cT 
o 

13' 
C 
CD 
Q. 



VlHr, 



v IHAn 



VlLAmaK 



vee 



VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHr, 



6.9 
5 



VlLr, 



V|HA min 



VlLAn 



vee 



(Vcc> 



16 
16 



16 
16 



6 
6 
5 
5 

5.7 
5.7 
9 



5,7 
7.9 



5.7 
7.9 



* v ILmin applied to each input pin, one at a time. 



MC10173 (continued) 



SWITCHING TIMES TEST CIRCUIT 



Data 

Input 



t+ « t- - 2.0 ni 
(20% to 80%) 
f tog as shown on wavef.ormt. 



V CC = * 2 0 Vdc 



25 nF 



Q 

J-15 < 



kj14 < 



0.1 MP 



50-ohm termination to ground lo- 
cated in each scop* channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should be 
< 1/4 inch from TPj n to input pin 
and TP out to output pin. 



Unused outputs are connected to 
50-ohm resistor to ground. 
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MC10173 (continued) 



WAVEFORMS 9 26°C 



DATA TO OUTPUT WITH CLOCK AT V| L 



ftoa- 10 MHz «5+1 + 



y 20% \ 



-<5-1- 



CLOCK TO OUTPUT 



OA V \ / \ 

'too " 10 MHz—/ > f 



ftoa " 8.0 MHz / 




+ 1.11 V 



+0.31 V 



+ 1.11 V 



+0.31 V 



NOTE: 

* sat up tn# minimum tlma bafora tha positive 
transition of tha clock pulM (C) that Information mutt 
ba praaant at tha input (O) or (S). 

thold it tha minimum tima aftar tha poaJtlva tran- 
sition of tha clock pulsa (C) that information must 
rarnain unchanged at tha data input (D) or (S). 
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MECL 10,000 series 

DUAL 4 TO 1 MULTIPLEXER 



MC10174 



P D = 305 mW typ/pkg (No Load) 
t pd = 3 5 n >tVP (Data to output) 



The MC10174 is a high speed dual channel 
multiplexer with output enable capability. The! 
select inputs determine one of four active data 
inputs for each multiplexer. An output enable 
forces both outputs low when in the high state.; 
The enable is also useful in wire-ORing several; 
multiplexers to achieve additional channel capan 
bility. Delay from data input to output is typM 
cally 3.5 nanoseconds. 



Enable 14 O- 





TRUTH TABLE 



V CC2 = Pin 16 



ENABLE 


ADDRESS INPUTS 


OUTPUTS 


E 


B 


A 


Z 


W 


H 


0 


<t> 


L 


L 


L 


L 


L 


xo 


YO 


L 


L 


H 


X1 


Y1 


L 


H 


L 


X2 


Y2 


L 


H 


H 


X3 


Y3 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10.000 series circuit has been 
designed to meet thedc specifications shown 
in the test table, after thermal equilibrium 
has been established in an ambient temper- 
ature of 25°C, while the circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner. 





o 
o 

4* 

o 
O 
D 

c 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



^ )Q^ — O 15 W 



@Test 
Temperature 
-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain Current 



Input Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 
(50 ft Load) 
Propagation Oelay 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



Symbol 



vol 



vqha 



VOLA 



M3+15- 
M3-15- 
<7 + 15- 
17-15+ 
M4 + 15- 
t 14-15-» 



Pin 
Under 
Test 



15 
15 
15 
15 
15 
15 



MC10174LT«t Limits 



-30°C 



1.9 
1.0 



4.8 
4.8 
6.4 
6.4 

3.1 
3.1 
3.4 



+25°C 



1.5 
1.6 
2.0 
2.0 
1.0 
1.0 



Typ 



3.5 
3.5 
5.0 
5.0 
2.0 
2.0 
2.0 



220 
330 



4.5 
4.5 
6.0 
6.0 
2.9 
2.9 
3.3 



1.4 
2.1 
2.1 
0.9 
0.9 



4.8 
4.8 
6.4 
6.4 

3.2 
3.2 
3.6 



TEST VOLTAGE VALUES 



V|Hr, 



V|L„ 



V IHA n 



V|LA„ 



VEE 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW 



V|Hr, 



VlLr, 



VlHAr 



13 
13 



7 

14 



Vila* 



Vee 



Gnd 



1,16 
1,16 



MC10174 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS © 25°C 



V CC1 " V CC2 
+2.0 Vdc 
0 



Vout 



Input 



Puis* Generator 



Input Pulte 
t+ = t- = 2.0 ± 0.2 n$ 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 

Unused output connected to a 
50-ohm resistor to ground. 




PROPAGATION DELAY 



V.n 



80% 
50% 
20% 



80% 

50% 
20% 



— t-+ I— — t+- — 



tT 
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quint latch ^ MECL 10,000 series 

MC10175 



The MC10175 is a high speed, low power quint latch. 
It features five D type latches with common reset and a 
common two-input dock. Data is transferred on the nega- 
tive edge of the clock and latched on the positive edge. 
^The two clock inputs are "OR"ed together. Propagation 
<Wtys are typically 2.5 nanoseconds from each data input 
to the output. 

Any change on the data input will be reflected at the 
Outputs while the clock is low. The outputs are latched 
on the positive transition of the clock. While the clock 



is in the high state, a change in the information present 
at the data inputs will not affect the output information. 
The reset input is enabled only when the clock is in the 
high state. 

The MC 10175 allows storage of five bits of information, 
and It is useful in temporary storage applications in high 
speed central processors, accumulators, register files, digital 
communication systems, instrumentation, and test equip- 
ment. 



POSITIVE LOGIC 



CO 6—4 ^\ 



NEGATIVE LOGIC 



D4 5- 
CO 
C1 



0 6— \ 

1 H 7" 



TRUTH TABLE 



D 


CO 


C1 


Reset 


Qn+1 


L 


L 


L 


L 


L 


H 


L 


L 


L 


H 


X 


H 


X 


L 


Q n 


X 


X 


H 


L 


Q n 


X 


H 


X 


H 


L 


X 


X 


H 


H 


L 



V CC1 = Pin 1 
V CC2 = Pin 16 
V EE = Pin 8 



P D = 400 mW typ/pkg (No Load) 
tpd = 2.5 nstyp (Data to Output) 



I General Information section for packaging and maximum ratings. 



3-173 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. 
Other inputs and outputs are tested in a 
similar manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 

























©Test 






















D4 5- 












Q1 


Temperature 


V IH max 


V|L min 


V|HA min 


V|LA max 


V E E 












CO 6 \ X 
















-30°C 


-0.890 


-1.890 


-1.205 


-1 500 


-5.2 


















c 




















Reset 1 1 








I 










-0.810 


-1.850 


-1.105 


-1.475 


-5.2 






























+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 








Pin 


MC10175L Test Limits 




\/rti TACt a dpi icn m dimc i iCTCn nci nuu 








Under 


-30°C 


+25°C 


+85°C 
















Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


v lH max 


V|L min 


V IHA min 


V|LA max 


V E E 


Gnd 


Power Supply Drain Current 


l E 


8 








78 


97 






mAdc 










8 


1.16 


Input Current 


<inH 


6 














290 






MAdc 


6 
















7 














290 








7 
















10 














290 






1 


10 








I 


1 






11 














650 








11 












Input Leakage Current 


'inL 


All 






0.5 














MAdc 




© 






8 


1.16 


Logic "1" 


V 0 H 


14 


-1.060 


-0.890 


-0.960 








-0.810 


-0.890 


-0.700 


Vdc 


10 


6 






8 


1,16 


Output Voltage 




15 


-1.060 


-0.890 


-0.960 








-0.8 


10 


-0.890 


-0.700 


Vdc 


12 


6 






8 


1,16 


Logic "0" 


vol 


14 


-1.890 


-1.675 


-1.850 








-1.650 


-1.825 


-1.615 


Vdc 




6.10 






8 


1.16 


Output Voltage 




15 


-1.890 


-1.675 


-1.850 








-1.650 


-1.825 


-1.615 


Vdc 




6,12 






8 


1,16 


Logic "1" 


v OHA 


14 


-1.080 




-0.980 












-0.910 




Vdc 




6 


10 




8 


1.16 


Threshold Voltage 


15 


-1.080 




-0.980 












-0.910 




Vdc 




6 


12 




8 


1.16 


Logic "0" 


VOLA 


14 




-1.655 










-1.630 




-1.595 


Vdc 




6 




10 


8 


1.16 


Threshold Voltage 




15 




-1.655 










-1.630 




-1.595 


Vdc 




6 




12 


8 


1.16 


Switching Times 




























+1.11 Vdc 


+0.31 Vdc 


Pulse In 


Pulse Out 


-3.2 Vdc 


+2.0 Vdc 


Data Input 


110+14+ 


14 


1.0 


3.6 


1.0 








3.5 


1.0 


3.6 


ns 




6.7 


10 


14 


8 


1.16 




tlO-14- 






3.6 










3.5 




3.6 






6.7 


10 








Clock Input 


t6-14+ 


I 


I 


4.7 


I 








4.3 


I 


4.4 


1 




7 


10,6 


I 


I 


1 




*6-14- 






4.7 










4.3 




4.4 






7 


10,6 








Reset Input 


*11+4- 


4 


0.9 


4.0 


1.0 








3. 


9 


1.0 


4.2 


ns 


5 


6 


7.11 


4 6) 


8 


1.16 




M1 + 14- 


14 


0.9 


4.0 


1.0 








3.9 


1.0 


4.2 


t 


10 


6 


7.11 


14 © 


8 


1.16 


Setup Time 


*setup 


14 






2.5 
















ns 




7 


6.10 


14 


8 


1.16 


Hold Time 


thold 


14 






1.5 




















7 


6.10 








Rise Time (20 to 80%) 


t+ 


14 


1.0 


3.6 


1.1 








3.5 


1.1 


3.7 


1 




6,7 


10 


I 


I 


1 


Fall Time (20 to 80%) 


t- 


14 


1.Q 


3.6 


1.1 








3.5 


1.1 


3.7 






6,7 


10 









TEST VOLTAGE VALUES 



(?) Individually test each input; 
(5) Output latched to high logic 



•PP'V V IL min «> P' n u™*er test, 
state prior to test. 



MC10175 (continued) 



SWITCHING TIME TEST CIRCUIT 



Data Input 



■TPjn' 
PR F = 1.0 MHz 
t+ = t- = 2.0 ns 
(20% to 80%) 



± 



v OL 



= 0.31 V 



V OH = 1.11 V 



DO 
10 



r" 



D3 
9 



CO 6—4 X 
Reset 1 1_ 



~"|~O0 
I 



I 15 
Tqi 

I 



I 2 
^Q2 



Xl 



1 3 
| Q3 

I 
I 

}to 4 i 

Jl 
J 



Vgg 6-3.2 Vdc 



1 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should be 
< 1/4 inch from TP jn to input pin 
and TP out to output pin. 
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MC10175 (continued) 



VOLTAGE WAVEFORMS 



RESET INPUT 



vj u: 



tput/ " 



.^11+14- 



1 — r 

50% \ 

' — + 
l 11 + 14- 



DATA INPUT 



l 10+14+ — 



80% 

f|50% V 

#20% \ 

u Jt°- 3,v 



— +0.31 V 



CLOCK INPUT 



5-14+ ^ 



t 6 -l4 



Y 



V 



+ 1.11 v 
+ 0.31 V 



+ 1.11 V 



+ 0.31 V 



.-J 



NOTE: 

t setup '» tne minimum time before the positive 
transition of the clock pulse (C) that Information must 
be present at the data input (D). 

*hold tne minimum time after the positive 
transition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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hex -D" master slaved MECL 10,000 series 

FLIP-FLOP 



MC10176 



P D - 460 mW typ/pko (No Load) 
'toggle 150 MHz (typ) 



The MC10176 contains six high-speed, mas- 
ter slave type "0" flip-flops. Clocking is com- 
mon to all six flip-flops. Data is entered into 
the master when the Clock is low. Master to 
slave data transfer takes place on the positive- 
going Clock transition. Thus, outputs may 
change only on a postive-going Clock transition. 
A change in the information present at the data 
(D) input will not affect the output informa- 
tion any other time due to the master-slave 
construction of this device. 



U9 14 — 



V CC1 " Pin 1 
V CC2 - Pin 16 
V EE - Pin 8 



CLOCKED TRUTH TABLE 



c 


D 


Qn+1 


L 








L 


L 




H 


H 



0 = Don't Care 



*A clock H is a clock transition 
from a low to a high state. 



feep General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for only one data input, and the 
block input, and for one output. Other in- 
puts and outputs tested in the same manner. 



Characteristic 


Symbol 


Pin 
Under 
Test 


MC10176L Test Limits 


TEST VO 


LTAGE APP 


LIED TO PIN 


5 LISTED BE 


LOW: 


(v CC ) 

Gnd 


-30°C 


+25 °C 


+85°C 


Unit 




V|Hmax 




V|HAmin 


VlLAmax 


Vee 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Drain Current 


•e 


8 








88 


110 






mAdc 










8 


1,16 


Input Current 


•inH 


5 
9 


- 


- 


- 


- 


220 
310 


- 


- 


MAdc 


5 
9 








8 
8 


1,16 
1.16 


Input Leakage Current 


'inL 


5 
9 


_ 


: 


0.5 
0.5 


- 


- 




- 


/iAdc 
MAdc 


- 


5 
9 






8 
8 


1,16 
1.16 


Logic "1" 

Output Voltage 


V 0 H 


2t 
15t 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 


_ 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


5 
12 


- 






8 
8 


1,16 
1.16 


Logic "0" 

Output Voltage 


VOL 


2t 
15t 


-1.890 
-1.890 


-1.675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 




5 
12 






8 
8 


1,16 
1.16 


Logic"!" 

Threshold Voltage 


V 0 HA 


2t 
15t 


-1.080 
-1.080 




-0.980 
-0.980 






-0.910 
-0.910 




Vdc 
Vdc 






5 
12 




8 
8 


1,16 
1.16 


Logic "0" 

Threshold Voltage 


V 0 LA 


2t 
15t 




-1.655 
-1.655 






-1.630 
-1.630 




-1.595 
-1.595 


Vdc 
Vdc 








5 

12 


8 
8 


1.16 
1.16 


Switching Times 
Clock Input 

Propagation Delay 

Rise Time (20 to 80%) 
Fall Time (20 to 80%) 


*9+2+ 
t 9+2- 

t2+ 

»2- 


2 
2 
2 
2 


1.4 
1.4 

1.0 
1.0 


4.6 
4.6 
4.1 
4.1 


1.5 
1.5 
1.1 
1.1 




4.5 
4.5 
4.0 

4.0 


1.5 
1.5 
1.1 
1.1 


5.0 
5.0 
4.4 
4.4 


ns 


+ 1.11 Vdc 


+0.31 Vdc 


Pulse In 


Pulse Out 


-3.2 
Vdc 


+2.0 
Vdc 






5 


9 




> 


t 


i 


1. 


16 


Setup Time 


tsetup 


2 






2.5 










ns 






5.9 


2 


8 


1.16 


Hold Time 


*hold 


2 






1.5 










ns 






5.9 


2 


8 


1.16 


Toggle Frequency 


f tog 


2 






125 


150 








MHz 










8 


1,16 



t Output level to be measured after a clock purse has bean applied to C input <pin 9\ 



— £h- 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 

-30°C 
+25°C 



TEST VOLTAGE VALUES 



v IHmax v ILmin v IHAmin V| L a max V EE 



(VIC10176 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS © 25°C 



V CC1 = V CC2 = Gnd 
O 



Input 

@- 



25 AiF^p" 



0.1 nF 



Pulse Generator 



Input Pulse 
t+ = t-= 2.0 ± 0.2 i 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP jn to input 
pin and TP out to output pin. 



D Q 
C 



D Q 
C 



I ZTIIZ J 



0 — 



V EE = -3.2 Vdc 



PROPAGATION DELAY 



Unused outputs are tied to a 50- 
ohm resistor to ground. 



\ r 

^^50%\ ^ ^ ^50%\ ^ ^ 



Jf' 



jh 80% ^ 
i^ 50% 
_l' 20% 



-thold 



- t setup 



80% 
50% 
20% 



f setup '* tne minimum time before the positive 
transition of the clock pulse (C) that information 
must be present at the data input (D). 

t^old ' $ tne minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). Note that 
t hold mav be 8 negative number. 
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/TRIPLE MECL TO ) 
NMOS TRANSLATOR V, 

MC10177 



MECL 10,000 series 



Advance Information 



• Max Load: 350 pF 

• Pq= 1.0 Wtyp/pkg@5.0MHz 

• Operating Rate: 5.0 MHz typ. 

(all 3 translators in use simultaneously) 

• INPUT: MECL 10,000 (differential) 

• OUTPUT: NMOS + 0.5 V V 0 Lmax 

+ 3.0VV O Hmin* 



*May be raised by increasing V§S- 



The MC10177 consists of three MECL to MOS transit] 
tors which convert MECL 10,000 logic levels to NMOS) 
levels. It is designed for use in N-channel memory system! 
as a Read/Write, Data/Address driver. It may also be usee) 
as a high fanout (30) MECL to TTL translator, or in othmj 
applications requiring the capability to drive high capacH 
tive loads. A separate lead from each of the three transla- 
tors is brought out of the package. These leads may bq 
connected to Vss or to an external capacitor (0.01 td 
0.05/iF to ground), for waveform improvement, and short 
circuit protection. When connection is made to an external 
capacitor, V$s line fluctuations due to transient currents' 
are also reduced. 



POSITIVE LOGIC 




NEGATIVE LOGIC 



15- 
14- 



13" 
12" 



11 - 
10 - 




Vcc ■ Gnd ■ p,n * 1 » 16 

V EE - Pin 8 - -5.2 Vdc ±5% 

V ss - Pin 9 (+5.0 Vdc or +6.0 Vdc ± 10%) 



This is advance information and specification* ara subject to change without notice. 
See General Information section of packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow great- 
er than 500 linear fpm is maintained. 

In general test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in a similar 
manner. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 

-30 °C 
+25°C 
+85°C 



Power Supply Drain 



Positive Output Low 
Output High 



Input Current 



Input Leakage Current 



Logic "1" Output Voltage 



Logic "0" Output Voltage 



Logic "1" Threshold Voltage 



Logic "0" Threshold Voltage 



Output Short-Circuit Current 



Switching Times 

(350 pF Load) 
Propagation Delay 

Rise Time 

(10% to 90%) 
Fall Time 

(10% to 90%) 
Supply Source Current 

(@ 5.0 MHz) 

(350 pF Load) 



'sso 

'SSL 
'SSH 



mH 



'CBO 



VQH 



vol 



VQHA 



Vqla 



'SC 



M5+2+ 
t 15-2- 
*14+2- 
M4-2+ 
<2+ 



'ss 



Pin 
Under 
Test 



MC10177L Test Limits 



-30°C 



+25°C 



Typ 



+85°C 



TEST VOLTAGEfcURRENT VALUES 



VlHm 



v IHAm 



v ILAm 



V E E 



vsc 



vss 



•OLI 



'OL2 



'OH 



»F ±5% 



TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW: 



v IHmax VlLmin v IHAmin v ILAmax V EE | V SC I V SS I *OL1 1 >OL2 I *OH I C"# 



10.12,14 
11.13.15 



10 
11 
12 
13 
14 
15 



10 

12 



15 
15 



14 
14 



14 
14 

15 
15 



10,12,14 



11,13.15 
10.12,14 



11 
10 
13 
12 
15 
14 



14 
14 



15 
15 



14 
14 



15 
15 



15 
15 
14 
14 

15 



15 
15 



8.11 
9.13 
8.15 



3.5.7 



<V CC > 
Gnd 



1.16 

I 



1.16 
1.16 



1.16 
1.16 



1.16 
1,16 



1.16 
1.16 



1.2,16 



1.16 



VI 
VJ 

O 

o 
c 



#See test circuit. 



MC10177 (continued) 



SWITCHING TIME TEST CIRCUIT 



Pulse ) V "n + @- 

Generators ^ Vjn _ Q 



Input Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20% to 80%) 

PRF = 5.0 MHz 
Duty Cycle = 50% 

50-ohm termination to ground lo- 
cated in each scope channel input, 
and 50-ohm termination to ground 
on each unmonitored input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 




SWITCHING WAVEFORMS @ 2S°C 

Switching times are measured after the device under test 
reaches a stabilized temperature (air flow ^ 500 Ifpm) 
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binary counter ^ MECL 10,000 series 

MC10178 



Advance Information 



P D - 370 mW typ/pkg (No Load) 
ftoggle 1 50 MHz (typ) 



TRUTH TABLE 



INPUTS 


OUTPUTS 


R 


SO 


S1 


S2 


S3 


C1 


C2 


Q0 


Q1 


Q2 


Q3 


H 


L 


L 


L 


L 


0 


0 


. L 


L 


L 


L 


L 


H 


H 


H 


H 


0 


0 


H 


H 


H 


H 


L 


L 


L 


L 


L 


H 


0 




No Count 




L 


L 


L 


L 


L 


0 


H 




No Count 




L 


L 


L 


L 


L 




L 


L 


L 


L 


L 


L 


L 


L 


L 




H 


L 


L 


L 


L 


L 


L 


L 


L 




L 


H 


L 


L 


L 


L 


L 


L 


L 




H 


H 


L 


L 


L 


L 


L 


L 


L 




L 


L 


H 


L 


L 


L 


L 


L 


L 




H 


L 


H 


L 


L 


L 


L 


L 


L 




L 


H 


H 


L 


L 


L 


L 


L 


L 




H 


H 


H 


L 


L 


L 


L 


L 


L 




L 


L 


L 


H 


L 


L 


L 


L 


L 




H 


L 


L 


H 


L 


L 


L 


L 


L 




L 


H 


L 


H 


L 


L 


L 


L 


L 




H 


H 


L 


H 


L 


L 


L 


L 


L 




L 


L 


H 


H 


L 


L 


L 


L 


L 




H 


L 


H 


H 


L 


L 


L 


L 


L 




L 


H 


H 


H 


L 


L 


L 


L 


L 




H 


H 


H 


H 



0 « Don't Care 



The MC10178 is a four-bit counter capable of divide- 
by-two, divide-by-four, divide-by-eight or a divide-by- 
sixteen function. 

Clock inputs trigger on the positive going edgeof the 
clock pulse. Set and Reset inputs override the clock, 
allowing asynchronous "set" or "clear". Individual Set 
and common Reset inputs are provided, as well as com- 
plementary outputs for the first and fourth bits. True 
outputs are available at all bits. 



V CC1 = Pin 1 
V CC2 = Pm 16 
V EE - Pin 8 



Clock transition from V| L to V )H 
may be applied to C1 or C2 or both 
for same effect. 



12 

Clock 10- 



IC) 

Clock 20— 



SO 
110 



S 

D1 Q' 



QO 
150 



C2 Q 
Q 



9 

Reset O— 



S1 

7° 



S 

D1 Q' 
C1 Q' 



Q1 
130 



S2 
60 



S 

D1 Q' 



Q2 
40 



S3 
50 



S 

■PI Q' - 



Q3 
20 



140 
QO 



3~. 
Q3 



Irhjfl to advance information on a new introduction and specifications are subject to change without notice. 
8ea Qeneral Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 
Other inputs and outputs tested in the 
same manner. 



11- 
7- 
6- 
5- 
12- 
10- 
9- 





so Qo 

51 Q1 

52 ^ 
Q2 

S3 

Q3 

C1 

C2 Q0 
R Q3 























-15 
-13 



-2 
-14 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



o 
o 

oo 

o 

D 

c 



CO 



oo 



























TEST VOLTAGE VALUES 






























(Volts) 


























« Test 








































Temperature 


v IHmax 


VlLmin 


v IHAm.n 


V ILA max 


V E E 


























-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


























+25 € 


C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


























+85°C 


-0.700 


-1 .825 


-1.035 


-1.440 


-5.2 
















MC10178L Test Limits 








TEST VOLTAGE APPLIED TO 












Pin 
Under 


-3C 


)°C 


+25°C 


+85°C 








PINS LISTED BELOW: 






(V CC ) 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


VlHmax 


v ILmin 


VlHAmin 


V|LA max 


v E e 


Gnd 


Power Supply Drain Current 


l E 


8 










88.5 






mAdc 


9 










8 


1.16 


Input Current 


'inH 


12 




_ - 






245 






nAdc 


12 










E 




1.16 






11 


- 


- 






220 






/iAdc 


11 










£ 




1.16 






9 










410 






MAdc 


9 










£ 




1.16 




'inL 




z 


~_ 


0.5 










/iAdc 












£ 




1.16 


Logic "1" Output Voltage 


VfJH 


14 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


9 










E 




1.16 




15 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


11 










8 


1.16 


Logic "0" Output Voltage 


vol 


14 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 


Vdc 


11 










£ 




1.16 




15 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 


Vdc 


9 










£ 




1.16 


Logic "1" Threshold Voltage 


v OHA 


3 


-1 .080 




-0.980 






-0.910 




Vdc 






5 




E 




1,16 




14 


-1.080 




-0.980 






-0.910 




Vdc 






11 




E 




1.16 






15 


-1.080 




-0.980 






-0.910 




Vdc 






9 




£ 




1.16 


Logic "0" Threshold Voltage 


VOLA 


3 




-1.655 






-1.630 




-1.595 


Vdc 










5 


E 




1.16 




14 




-1.655 






-1.630 




-1 .595 


Vdc 










11 


E 




1,16 






15 




-1.655 






-1.630 




-1.595 


Vdc 










9 


E 




1,16 


Switching Times 




























Puis* In 


Pulse Out 


-3.2 Vdc 


+2.0 Vdc 


Clock Input** 


M2+15+ 


15 








3.5 








ns 






12 


15 


E 




1.16 


Propagation Delay 


M2-13- 


13 








6.0 




















13 












M2+4- 


4 








8.5 




















4 












M2-3+ 


3 








11 




















3 










Rise Time (20 to 80%) 


tl5+ 


15 








2.5 




















15 


\ 








Fall Time (20 to 80%) 


»15- 


15 








2.5 




















15 










Set Input 


M1-15+ 


15 








5.2 








ns 






11 


15 


8 


1,16 


Reset Input 


19-15+ 


15 








5.2 








ns 






9 


15 


8 


1.16 


Counting Frequency 


f count 


15 








150 








MHz 






12 


16 


8 


1,16 



'Individually test each input applying Vil ,0 in Put under test. 



RflC1 0178 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 2S°C 



1 



Input 

®- 

Pulse Generator 



Input Pulse 
t+ = t-= 2.0 ± 0.2 i 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 



All input and output cables to the 
scope are equal lengths of 50 ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP jn to input 
pin and TP out to output pin. 



V CC1 = V CC2 = +2.0 Vdc 
O 



25 MF 



I 



0.1 nf 



so 


Q0 


S1 


Q1 


S2 


Q2 


S3 
C1 


Q3 


C2 


Q0 




Q3 


R 



Tfe 0.1 MF 



V EE = -3.2 Vdc 



Unused outputs are tied to a 50- 
ohm resistor to ground. 



PROPAGATION DELAY 




t+- t-+ 



3-185 



— m 

MECL 10,000 series 



LOOK-AHEAD CARRY 
BLOCK 

MC10179 



P D - 300 mW typ/pkg (No Load) 
tpd - 3.0 nt typ (Carry, Propagata) 
4.0 nt typ (Ganarata) 



The MC10179 device has 12 low power gates 
internally connected to perform the look-ahead 
carry function. This device has high Z input 
pulldown resistors and open emitter outputs^ 
This device has applications in fast look -ahead S 
adders such as with the MC 10181. It can be 
used also as a boolean function generator. 



POSITIVE LOGIC 




P G - P0 + PI + P2 + P3 

Gq - (GO + PI + P2 + P3) (G1 + P2 + P3) (G2 + P3) G3 
C n +2 " < c n + P0 + P1 > < G0 + P1 > G1 

C n+4 = (C n + P0 + P1 + P2 + P3) (GO + P1 + P2 + P3) (G1 + P2 + P3) (G2 + P3) G3 



V CC1 = p|n 1 
V CC2 = p «n 16 
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ELECT RICA*. CHWftAOT EPUST ICS 
pach M€C L 1 0,000 series device hat been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and Outputs. Other 
inputs and outputs are tested in a similar 
manner. 




CERAMIC PACKAGE 
CASE 620 



#T«t 
Temperature 

-30°C 
+25°C 
+85°C 



TEST VOLTAGE VALUES 



V|Hn 



V(Lr 



VlHAn 



VlLAn 



VEE 



MC10179L Test Limits 



-30°C 



+25°C 



Typ 



♦85°C 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hn 



V|Lr 



ViHAmin V ILA max 



VEE 



Power Supply Drain Current 



Input Current 



4.7.11 

5.9 
10.13 

12 

14 



270 
225 



395 
355 



4.7.11 

5.9 
10.13 

12 

14 



'inL 



Logic "1" Output Voltage 



VQH 



Logic "0" Output Voltage 



Logic "1" 

Threshold Voltage 



VQHA 



13 
5.12 
5.9 

5 



12 
13 



Logic "0" 

Threshold Voltage 



VQLA 



13 
5 
5 

5.9 



5 

13 
9 
12 



Switching Time* 
(50 n Load! 
Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



*5+3+ 
*5-3- 
tl1+€+ 
tll-6- 
*5+2+ 
t5_ 2 - 
«10+6+ 
MO-6- 
M0+15+ 
M0-15- 

«6+ 

*6- 



3 
3 
6 
6 
2 
2 
6 
6 
15 
15 



4.7.9 
4.7,9 
4.7 
4,7 
4,7,9 
4.7.9 
4,7 
4.7 
12,13,14 
12,13.14 
4.7 



5 
5 

10 
10 
10 
10 



3 
3 
6 
6 
2 
2 
6 
6 
15 
15 
6 
6 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series device has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



@ Test 
Temperature 

-30°C 
♦25°C 
♦85°C 



Characteristic 



Power Supply Drain Current 



Input Current 



Logic "1" Output Voltage 



Logic "0" Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 
ISO n Load) 
Propagation Delay 



Rue Time (20% to 80%) 
Fall Time. 120* to 80» 



VQH 



_Y-0_L_ 



VQHA 



VQLA 



l 5+3+ 
*5-3- 
M1+6+ 
M1-6- 
*5+2+ 
»5-2- 
*10+6+ 
M0-6- 
M0+15+ 
110-15- 
«6+ 



4,7,11 

5,9 
10.13 

12 

14 



3 
3 
6 
6 
2 
2 
6 
6 
15 
15 
6 



MC10179P Test Limits 



-30°C 



+25°C 



1.1 
1.1 



Typ 



270 
225 
440 
395 
355 



+85°C 



TEST VOLTAGE VALUES 



VlHn 



VlLfl 



VlHAri 



VlLAn 



VEE 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHn 



4,7,11 

5,9 
10,13 

12 

14 



13 
5,12 
5,9 



13 
5 
5 
5,9 



+1.11 V 



4,7,9 
4,7,9 

4,7 

4,7 
4,7;9 
4,7,9 

4,7 

4,7 
12,13.14 
12,13,14 

4.7 



VlLr, 



V|HA min V ILA 



5 
5 
11 
11 
5 
5 
10 
10 
10 
10 



13 
9 
12 



3 
3 
6 
6 
2 
2 
6 
6 
15 
15 
6 
6 



VEE 



2 
o 



vl 
CO 

rT 
o 

D 
i-f 

5' 
c 

CD 
Q. 



<vcc) 

Gnd 



MC10179 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



50-ohm terminatio 
cated in each scope 



input 

n to ground lo- f 
i channel input. \®J 



Pulse 
Generator 

Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 

PROPAGATION DELAY 



jC 



— 80% JT 
\-50% / 



V CC1 = V CC2 = + 2.0 Vdc 
25 MF 1 



G2- 
P2 - 
C n 
G1 - 
P1 - 
G0- 
P0 - 



r 




5 1 
13l 




! 3 


9l 
12l 




2 


111 

7| 




15 


10l 
4l 




,6 


141 

1 






L 


J 



- c n+4 
- G G 
- P G 
- c n+2 



^ 0.1 mf 

V EE = -3.2 Vdc 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



APPLICATION INFORMATION 



: L The MC10179 is a high speed, low power, standard 
1WECL complex function that is designed to perform the 
Jook-ahead carry function. This device can be used with 
ythe MC10181 4-bit ALU directly, or with the MC10180 
dual arithmetic unit in any computer, instrumentation or 
digital communication application requiring high speed 
arithmetic operation on long words. 



When used with the MC10181, the MC10179 performs 
a second order or higher look-ahead. Figure 2 shows a 16- 
bit look-ahead carry arithmetic unit. Second order carry 
is valuable for longer binary words. As an example, addi- 
tion of two 32-bit words is improved from 30 nanoseconds 
with ripple-carry techniques, to 18 nanoseconds with carry 
look-ahead techniques. A block diagram of a 32-bit ALU 
is shown in Figure 1. The MC10179 may also be used in 
many other applications. It can, for example, reduce sys- 
tem package count when used to generate functions of 
several variables. 



FIGURE 1 - 32 BIT ALU WITH CARRY LOOK-AHEAD 



ALU 
"n C n+ 4 - 
P G 

-nr 



I C n C n+4 



ALU 
'n C n+ 4 
P G 

n 



ALU 
-n C n+ 4 



TX 



C n+ 2 
MC101 79 



Add Time = 
18 ns typ 



3-189 



AO BO A1 B 



1 A2 B2 A3 83 



MC10181 
4-BIT ARITHMETIC 
LOGIC UNIT 



CO 

o 



6 6 6 

F1 F2 F3 



B4 

il 



SO MC10181 

4-BIT ARITHMETIC 
LOGIC UNIT 



FO F1 F2 F3 



MC10181 
4-BIT ARITHMETIC 
LOGIC UNIT 



FO F1 F2 F3 



6 6 
F9 F10 F11 



813 
A13? 



AO BO A1 B1 A2 B2 A3 83 



MC10181 
4-BIT ARITHMETIC 
LOGIC UNIT 



o 
o 
VI 

CO 

8 

D 
r» 

D* 
C 



FO F1 F2 F3 



6 6 6 
F12 F13 F14 F15 



PI G1 P2 G2 P3 G3 



TlOUMC t * IfcMT FULL LOOK-AHCAD CAARV^AITHI^j^ LO^^ UHUT 



f 



dual 2-bit 1 MECL 10,000 series 

ADDER/SUBTRACTOR 



MC10180 



Pq * 360 mW typ/pkg (No Load) 
tpd (typ) 

C|n toC ou t" 2-2 ns 
AO to SO * 4.5 ns 
AO to C out ■ 4.6 ns 



The MC 10180 is a high speed, low power general-pur- 
pose adder/subtractor. It is designed to be used in special 
purpose adders/subtractors or in high speed multiplier 
arrays. The MC10180 can be used in any piece of equip- 
ment where these operations are necessary. 

Inputs for each adder are Carr y-in, operand A, and 
operand B; outputs are Sum, Sum, and Carry-out. The 
common Select inputs serve as a control line to invert A 
for subtract, and a control line to invert B. The speed 
is very fast, with Carry-in to Carry-out propagation delay 
of 2.2 ns and Operand in to Sum or Carry-out propagation 
delay of 4.5 ns. 



POSITIVE LOGIC 



NEGATIVE LOGIC 





S.I A SO 
S«I B so 
AO 
BO 

c,„ c out 


• — I 






6 






6 






4 








Pofitlv* Logic Only 
A' - A © S*I A - A 0 S«I A 
B' ■ B©S«I B Bl9 S«I B 




« and Negative Logic 
♦ A' B-) ♦ C,„ (A 1 B' ♦ A' B') 



FUNCTION SELECT TABLE 





Sal B 


Function 


H 




S ■ A plut B 


H 


L 


S • A mlnut B 


L 




S " B mlnut A 


L 


L 


S - 0 mlnut A mlnut B 



POSTIVE LOGIC DIAGRAM - 1/2 Of Circuit Shown 

TRUTH TABLE 




i If* Ganaral Information taction for packaging and maximum ratings information. 
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CO 

ro 



ELECTRICAL CHARACTERISTICS 

Each MECL 10.000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. 



Sei A 
s«i B 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



Sel A 
Sel B 















A 1 








© Test 




























12 




B1 


c out fcw. 


13 




Temperature 


V IH max 


V IL min 


V IHA min 


Vila 


max 


V E E 
















Cjn 








-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 




























+25 °C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 




























+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 










Pin 
Under 


MC 10180 L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 










-30°C 


+25°C 


+85°C 
























Characteristic 


Symbol 


Test 


M 

in 


— M 

ax 


Min 


Typ 


M 

ax 


— M 

in 


— M 

ax 


Unit 


V|H max 


V IL min 


V IHA min 


Vila 


max 


V E E 


Gnd 


Power Supply Drain Currant 


'E 


8 


- 


- 




70 


86 


- 


- 


mAdc 


- 


- 


- 






8 


16 


Input Current 


■inH 


4 


- 


- 






- 


370 


- 


- 


MAdc 


4 


- 


- 






8 


16 






5 


- 


- 






- 


220 


- 


- 






5 


- 


- 


















g 












220 










6 






















7 


z 


z 






z 


290 


: 


z 






7 






















9 


- 


- 






- 


290 










9 


z 


z 


















10 












220 










10 


- 


- 


















11 












220 










11 






















12 












370 










12 




















•inL 


All 






0.5 










pAdc 












8 


16 


Logic "1" 


V 0 H 


2 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


7,9 










I 


3 


16 


Output Voltage 


3 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 






4,5,7,9 












\ 




\ 






15 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 




\ 


4,7,9 


















Logic "0" 


vol 


2 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 


Vdc 


5,7,9 










8 


16 


Output Voltage 


3 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 




\ 


7,9 
















\ 






15 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 






7,9 












\ 






Logic "1" 


v OHA 


2 


-1.080 




-0.980 






-0.910 




Vdc 


7,9 






4 




I 


3 


16 


Threshold Voltage 




3 


-1.080 




-0.980 






-0.910 








4,7,9 




5 








\ 










15 


-1.080 




-0.980 






-0.910 






\ 


7,9 




4 














Logic "0" 


VOLA 


2 




-1.655 








-1.630 




-1.595 


Vdc 


7,9 




4 






I 


3 


16 


Threshold Voltage 




3 




-1.655 








-1.630 




-1.595 




\ 


7,9 






4 






\ 




\ 






15 




-1.655 








-1.630 




-1.595 






4,7,9 




5 














Switching Times 


























+ 1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 












































Operand Input 


t 5+15+ 


15 


1.3 


5.8 


1.3 




5.4 


1.1 


5.8 


r 


is 


7,9 




5 


15 


8 


16 




*6+15+ 


15 


1.3 


5.8 


1.3 




5.4 


1.1 


5.8 






7,9 




6 


15 










Carry-in Input 


M+15+ 


15 


1.0 


3.4 


1.0 




3.3 


0.9 


3.6 






7,9 




4 


15 












*4+3+ 


3 


1.0 


3.4 


1.0 




3.3 


0.9 


3.6 






5,7,9 




4 


3 












Select Input 


*7+15+ 


15 


1.3 


5.8 


1.3 




5.4 


1.1 


5.8 






4.9 




7 


1 














tg+i5+ 


15 


1.3 


5.8 


1.3 




5.4 


1.1 


5.8 






7,4 




9 














Rise Time 


tl5+ 


15 


1.0 


3.8 


1.1 




3.7 


1.1 


3.9 






7.9 




5 














(20 to 80%) 










































Fall Time 


M5- 


15 


1.0 


3.8 


1.1 




3.7 


1.1 


3.9 






7,9 




5 
















B»e>mund« 


rtMt<- 




















„:Ji... 

















TEST VOLTAGE VALUES 



o 
o 

00 

o 

o 
O 

D 

r-+ 

u' 
c 

CD 
Q. 



Electrical characteristics 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. 



S«I B 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



Sel A 
Sel e 













Al 








@ Test 




























10 

12 




B1 


c out 








Temperature 


V IH max 


V IL min 


v IHAmin 


Vila 


max 


V E E 
















Cjn 










-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 




























+25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 




























+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 










Pin 


MC 101 SOP Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


















+25°C 
































Under 




































ivcc> 


Characteristic 


Symbol 


Test 


— Er — 

in 




ax 


Min 


Typ 


Max 


Mm 


Max 


Unit 


V|H max 


V IL min 


V|HA min 


V|LA max 


V E E 


Gnd 


Power Supply Drain Current 


•e 


8 


- 


- 




70 


86 


- 


- 


mAdc 


_ 


_ 


_ 






8 


16 


Input Current 


•inH 


4 


- 


- 








370 


- 


- 


jjAdc 


4 




_ 








} 


16 






5 


- 


- 






_ 


220 


- 


- 






5 


_ 


- 


















6 










- 


220 










6 


- 


- 


















7 


_ 


: 






- 


290 


: 


: 






7 




~ 






























290 










9 






















10 












220 










10 






















11 












220 










11 






















12 












370 










12 




















ljn|_ 


All 






0.5 










^Adc 












8 


16 


Logic "1" 




2 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


7,9 










( 


i 


16 


Output Voltage 


3 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 




^ 


4,5,7,9 












\ 


1 


\ 






15 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 






4.7.9 


















Logic "0" 


vol 


2 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 


Vdc 


5.7,9 










I 


i 


16 


Output Voltage 


3 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 




\ 


7.9 












\ 


I 


\ 






15 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 






7,9 


















Logic "1" 


Voha 


2 


-1.080 




-0.980 






-0.910 




Vdc 


7,9 






4 




8 


16 


Threshold Voltage 


3 


-1.080 




-0.980 






-0.910 








4.7,9 




5 








\ 










15 


-1.080 




-0.980 






-0.910 






\ 


7,9 




4 














Logic "0" 


VOLA 


2 




-1.655 








-1.630 




-1.595 


Vdc 


7,9 




4 






< 


i 


16 


Threshold Voltage 




3 




-1.655 








-1.630 




-1.595 




\ 


7.9 






4 






\ 




\ 






15 




-1.655 








-1.630 




-1.595 






4.7,9 




5 














Switching Times 


























+1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 












































Operand Input 


*5+15+ 


15 






1 


.3 




5.4 






ns 


7,9 




5 


15 


1 


1 


1 


5 






15 






1 


.3 




5.4 










7,9 




6 


15 










Carry -in Input 


«4+15+ 


15 






1 


0 




3.3 










7,9 




4 


15 












t4+3+ 


3 






1 


0 




3.3 










5,7,9 




4 


3 












Select Input 


*7+15+ 


15 






1 


.3 




5.4 










4.9 




7 


1 


> 












*9+15+ 


15 






1 


.3 




5.4 










7.4 




9 














Rise Time 


M5+ 


15 






1 


.1 




3.7 










7.9 




5 














(20 to 80%) 












































Fall Time 


M5- 


15 






1 


.1 




3.7 










7.9 




5 















TEST VOLTAGE VALUES 



o 

—ft 

o 

-a 

00 

o 

8 

C 

o 
Q. 



'Individually apply V||_ mm to pin under test. 



MC10180 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V CC1 = V CC2 - + 2.0 Vdc 



Input 



Pulse Generator 
Input Pulse 

t+ - t- - 2.0 nt ± 0.2 nt 
(20 to 80S) 



60-© hm termination to ground lo- 
cated in each scope channel input. I— • 

All input and output cablet to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP m to input 
pin and TP out to output pin. 



-L 




I 


I 


Sal A 


SO 


Sel B 


so 


AO 




BO 




C in 


Cout 



; o.i uf 



Sel A 


S1 


Sel B 


SI 


A1 




B1 




C|n 


c out 



Unused outputs 
connected to a 
50-ohm resistor 
to ground. 



V EE = -3.2 Vdc 



PROPAGATION DELAY 
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M EC L 10,000 series 

4-BIT ARITHMETIC LOGIC 1 
UNIT/FUNCTION GENERATOR 



MC10181 



The MC10181 is a high-speed arithmetic logic unit 
capable of performing 16 logic operations and 16 arith- 
metic operations on two four bit words. Full internal carry 
is incorporated for ripple through operation. 

Arithmetic logic operations are selected by applying the 
appropriate binary word to the select inputs (SO through 
S3) as indicated in the tables of arithmetic/logic functions. 



Group carry propagate (Pq) and carry generate (Gq) are 
provided to allow fast operations on very long words using 
a second order look ahead. The internal carry is enabled by 
applying a low level voltage to the mode control input (M). 

When used with the MC10179, full-carry look -ahead, as 
a second order look ahead block, the MC10181 provides 
high speed arithmetic operations on very long words. 



POSITIVE LOGIC 



NEGATIVE LOGIC 



13- 
15- 
17- 
14- 



21 - 
20- 
18- 
19- 
16- 
11- 
10- 
9- 
22- 
23- 



LLLi 



13- 
15- 



S0 S1 
AO 
BO 
A1 
B1 
A2 
B2 
A3 
B3 
Cn 



S2 S3 
F0 



G G 
C n+ 4 



V CC1 = Pin 1 
V CC2 = Pin 24 
V EE = Pin 12 



21 - 
20- 
18- 
19- 
16- 
11- 
10- 
9- 
22- 
23- 



V V V V 



SO S1 


S2 S3 


AO 


F0 


BO 


F1 


A1 




B1 


F2 


A2 


F3 


B2 




A3 


Qg 


B3 


P G 






M 




c n+4 



P D - 600 mW typ/pkfl (No Load) 
t pd (Wp): A1 to F - 6.5 nt 

C n to C n+4 - 3.1 nt 
A1 to Pq - 5.0 nt 
A1 to Gq ■ 4.6 nt 
A1 to C n+4 = 5.0 



POSITIVE LOGIC 



NEGATIVE LOGIC 



Function Select 
S3 S2 S1 SO 


Logic Functions 
MisHlghC-D.C. 
F 


Arithmetic Operation 
M it Low Cp li low 
F 


L 


L 


L 


L 


F = A 


F =■ A plu»0 


L 


L 


L 


H 


F = A + B 


F = A plus (A» I) 


L 


L 


H 


L 


F = A ♦ B 


F = A plus (A • B) 


L 


L 


H 


H 


F = Logical "1" 


F = A times 2 


L 


H 


L 


L 


F = A • B 


F = (A + B) plus 0 


L ' 


H 


L 


H 


F = B 


F = (A + B) plus (A • B) 


L 


H 


H 


L 


F = A Q) B 


F = A plus B 


L 


H 


H 


H 


F = A + B 


F = A plus (A + B) 


H 


L 


L 


L 


F - S*B 


F = (A + B) plusO 


H 


L 


L 


H 


F = A © B 


F = A minus B minus 1 


H 


L 


H 


L 


F = B 


F = (A + B) plus (A • B) 


H 


L 


H 


H 


F = A + B 


F = A plus (A ♦ B> 


H 


H 


L 


L 


F = Logical "0" 


F = minus 1 (two's complement) 


H 


H 


L 


H 


F = A • B 


F = (A • B) minus 1 


M 


H 


H 


L 


F = A • B 


F = (A • B) minus 1 


H 


H- 


H 


H 


F = A 


F = A minus 1 











Logic Functions 


Arithmetic Operation 


Function Select 


M is High 


M is Low c n of LSB must be High 


S3 


S2 


S1 


SO 


F 


F 


L 


L 


L 


L 


F = A 


F = A minus 1 


L 


L 


L 


H 


F = A~+"g 


F - A plus (A + B) 


L 


L 


H 


■L 


F = A • B 


F = A plus (A + B) 


L 


L 


H 


H 


F = Logical "0" 


F = A times 2 


L 


H 


L 


L 


F = ATS 


F = (A • B) minus 1 


L 


H 


L 


H 


F = B 


F = (A • B) plus (A + B) 


L 


H 


H 


L 


F = A 0 B 


F » A plus B 


L 


H 


H 




F = A • B 


F = A plus (A • B) 


H 


L 


L 


L 


F = 5 ♦ B 


F = (A • B) minus 1 




L 


L 




F = A 0B 


F = A minus B minus 1 


H 


L 


H 


L 


F = B 


F = (A • B) plus (A + B) 


H 


L 


H 


H 


F = A • B 


F = (A . B) plus A 


H 


H 


L 


L 


F = Logical "1 " 


F = minus 1 (two's complement) 


H 


H 


L 


H 


F = A ♦ B 


F « (A + B) plus 0 


H 


H 


' H 


L 


F = A + B 


F = (A + B) plus 0 


H 


H 


H 


H 


F = A 


F = A plus 0 



I General Information section for packaging. 
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MC10181 (continued) 
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MC10181 (continued) 



ELECTRICAL CHARACTERISTICS 

Each MECL 10.000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. 



L SUFFIX 

CERAMIC PACKAGE 



PLASTIC PACKAGE 



OTM 
Temperature 

-30°C 
♦2S°C 



TEST VOLTAGE VALUES 



MC10181 TMt Limttt 



TEST VOLTAGE APPLIED TO PINS BELOW: 



Power Supply Drain Current 



Input Leakage Current 



High Output Voltage 



Low Output Voltage 



High Threahold Voltage 



Low ThreahoM Voltage 



'Teat ail Input-output combination* according to Function Table. 



• input pin et e time 













AC Switching Characteristics 












-30°C * 


+25°C 


+85°C* 




Characteristic 


Symbol 


Input 


Output 


Conditions 7 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


Propagation Delay 


t++, t- - 


C n 


Cn+4 


A0,A1,A2,A3 


1.0 


51 


1.1 


3.1 


5.0 


1.1 


5.4 


ns 


Rise Time, Fall Time 


t+.t- 


C n 


c n+4 


A0,A1,A2,A3 


1.0 


3.2 


1.0 


2.0 


3.0 


1.0 


3.2 


ns 


Propagation Delay 


t++, t+- 


C n 


F1 


AO 


1.7 


7.2 


2.0 


4.5 


7.0 


2.0 


7.5 


ns 




t-+, t-- 




I 


I 


1.7 


7.2 


2.0 


4.5 


7.0 


2.0 


7.5 


I 


Rise Time, Fall Time 


t+, t- 


I 






1.3 


5.3 


1.5 


3.0 


5.0 


1.5 


5.3 




Propagation Delay 


t++, t+- 


A1 


F1 




2.6' 


10.4 


3.0 


6.5 


10 


3.0 


10.8 


ns 




t-+, t- - 


I 


I 




2.6 


10.4 


30 


6.5 


10 


3.0 


10.8 


I 


Rise Time, Fall Time 


t+, t- 








1.3 


5.4 


1.5 


3.0 


5.0 


1.5 


5.3 




Propagation Delay 


t++, t-- 


A1 


pg 


S0.S3 


1.6 


7.0 


2.0 


5.0 


6.5 


2.0 


7.0 


ns 


Rise Time, Fall Time 


t+, t- 


A1 


pg 


S0.S3 


0.8 


3.7 


1.1 


2.0 


3.5 


1.1 


3.8 


ns 


Propagation Delay 


t++. t— 


A1 


r G 


A0.A2.A3.C n 


1.1 


7.4 


2.0 


4.5 


7.0 


1.3 


7.7 


ns 


Rise Time, Fall Time 


t+, t- 


A1 


G G 


A0.A2,A3,C n 


1.2 


5.1 


1.5 


4.0 


5.0 


1.2 


5.3 


ns 


Propagation Delay 


t+-. t-+ 


A1 


Cn+4 


A0.A2,A3,C n 


1.7 


7.3 


2.0 


5.0 


7.0 


2.0 


7.8 


ns 


Rise Time, Fall Time 


t+, t- 


A1 


C n +4 


A0,A2,A3,C n 


1.0 


3.1 


1.0 


2.0 


3.0 


1.0 


3.2 


ns 


Propagation Delay 


t++. t-+ 


B1 


F1 


S3,C n 


2.7 


11.3 


3.0 


8.0 


11 


3.0 


11.9 


ns 


Rise Time, Fall Time 


t+, t- 


B1 


F 1 


S3,C n 


1.2 


5.3 


1.5 


3.5 


5.0 


1.5 


5.3 


ns 



* Logic high level (+1.11 Vdc) applied to pins listed. All other *L Suffix Only 

input pins are left floating or tied to +0.31 Vdc. 
V C C1 * V CC2 = +2.0 Vdc. V E£ = -3.2 Vdc 
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MC10181 (continued) 



ELECTRICAL CHARACTERISTICS (continued) 













AC Switching Characteristics 












-30°C* 


+25°C 


+86°C # 




Characteristic 


Symbol 


Input 


Output 


Conditions* 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


Propagation Delay 


t++, t-- 


B1 


PG 


SO. S3 


1.6 


7.7 


2.0 


6.0 


7.5 


2.0 


8.0 


ns 


Rise Time, Fall Time 


t+. t- 


B1 


Pq 


S0.S3 


1.0 


3.6 


1.1 


2.0 


3.5 


1.1 


3.9 


ns 


Propagation Delay 


t++, t-- 


B1 


Gg 


S3.C n 


1.7 


8.2 


2.0 


6.0 


8.0 


2.0 


8.6 


ns 


Rise Time, Fall Time 


t+. t- 


B1 


Gg 


S3.C n 


1.4 


5.2 


1.5 


3.0 


5.0 


1.2 


5.4 


ns 


Propagation Delay 


t+-. t-+ 


B1 


C n +4 


S3,C n 


1.8 


8.2 


2.0 


6.0 


8.0 


2.0 


8.7 


ns 


Rise Time, Fell Time 


t+, t- 


B1 


c n+4 


S3,C n 


0.9 


3.1 


1.0 


2.0 


3.0 


1.0 


3.2 


ns 


Propagation Delay 


t++. t+- 


M 


F1 




2.4 


10.3 


3.0 


6.5 


10 


3.0 


10.8 


ns 


Rise Time, Fall Time 


t+. t- 


•VI 


F1 




1.1 


5.1 


15 


4.0 


5.0 


1.5 


5.3 


ns 


Propagation Delay 


t+-, t-+ 


S1 


F1 


A1, B1 


2.5 


10.7 


3.0 


6.5 


10 


3.0 


10.8 


ns 


Rise Time, Fall Time 


t+, t- 


S1 


F1 


A1, B1 


1.0 


5.4 


1.5 


3.0 


5.0 


1.5 


5.4 


ns 


Propagation Delay 


t-+, t+- 


SI 


PG 


A3, B3 


1.7 


8.3 


2.0 


6.0 


8.0 


2.0 


8.4 


ns 


Rise Time, Fall Time 


t+. t- 


SI 


pg 


A3,B3 


0.8 


5.1 


1.1 


3.0 


5.0 


1.1 


5.2 


ns 


Propagation Deley 


t+-, t-+ 


SI 


C n +4 


A3.B3 


1.6 


9.3 


2.0 


6.0 


9.0 


2.0 


9.9 


ns 


Rise Time, Fell Time 


t+, t- 


SI 


C n +4 


A3, B3 


0.9 


6.3 


1.1 


3.0 


5.0 


1.0 


5.2 


ns 


Propagation Deley 


t+-, t-+ 


SI 


g g 


A3, B3 


1.5 


9.6 


2.0 


6.0 


9.0 


1.9 


9.7 


ns 


Rise Time, Fell Time 


t+. t- 


S1 


g g 


A3.B3 


0.8 


6.2 


0.8 


3.0 


6.0 


0.8 


6.5 


ns 



f Logic high level (+1.11 Vdc) epplied to pins listed. All other *L Suffix Only 

input pins ere left floeting or tied to +0.31 Vdc. 
V CC1 " V CC2 " +2 ° Vdc - V E6 ■ -3 2 Vdc 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 25°C 



V, n VCCI * V CC2 ' * 2 0 v <» c 
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UNIT/FUNCTION GENERATOR 

MC10182 



2-bit ARITHMET.C logic i MECL 10,000 series 



Advance Information 



The MC10182 is a high-speed arithmetic logic unit 
capable of performing 4 logic operations and 4 arith- 
metic operations on two 2-bit words. Full internal carry 
is incorporated for arithmetic operation. 
| Arithmetic logic operations are selected by applying the 
{appropriate binary word to the select inputs (SO and 
Si) as indicated in the tables of arithmetic/logic functions. 
jGroup carry propagate (Pq) and carry generate (Gq) are 
provided for a second order look ahead carry using the 



MC10179. The internal carry is enabled by applying a low 
level voltage to the mode control input (M). 

The MC10182 provides an alternate to the MCI 01 81 
four-bit ALU for applications not requiring the extended 
functions of the MC10181 or for applications requiring 
a 16-pin package. The MC10182 also differs from the 
MC10181 in that Word A and Word B are treated equally 
for addition and subtraction (A plus B, A minus B, 
B minus A). 



POSITIVE LOGIC 



NEGATIVE LOGIC 




V CC1 - p,n 1 
V CC2 - Pin 16 
V EE - Pin 8 




P D - 575 mW typ/pkfl (No Load) 
tpd (typ):A1 to F - 7.5 ns 

c n » C n+2 - 2.7 ns 
A1 to P G - 6.5 ns 
A1 to Qq - 6.5 ns 
A1 to C n+ 2 * 7.0 ns 





POSITIVE LOGIC 


NEGATIVE LOGIC 


Function Select 
SI SO 


Logic Function 
M is High 

. F 


Arithmetic Operation 
M is Low 
F 


Logic Function 
M is High 
F 


Arithmetic Operation 
M is Low 
F 


L L 
L H 
H L 
H H 


f- a Ob 

F - A © B 
F - A • B 

F - A + B 


F - A plus B plus Carry 
F - A plus B plus Carry 
F - A plus B plus Carry 
F - A tlmas 2 


F - A © B 
F - A ©B 
F - A + B 
F - A • B 


F - A plus B plus Carry 
F - A plus B plus Carry 
F - A plus I plus Carry 
F - A tlmas 2 



Sea General Information section for packaging and maximum ratings information. 
This Is advance information and specifications are subject to change without notice. 
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MC10182 (continued) 
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TRUTH TABLE 







M 




L 


L 


L 


L 


H 


H 


H 


H 


Input 




S1 




L 


L 


H 


H 


L 


L 


H 


H 






SO 




L 


H 


L 


H 


L 


H 


L 


H 


A1 B1 AO BO C„ 


F1 FO P G Gq C n+2 


F1 FO P G G G C n+2 


F1 FO P G G G C n+2 


F1 FO P G Gq c n+2 


F1 FO P G G G C n+2 


F1 


FO P G G G Cn+2 


F1 FO P G G G C n+2 


F1 FO Pq G G C n+2 


L L 


L 


L 


L 


L 


L 


H 




L 


H 


H 


L 


H 


L 


H 


H 


L 


H 


L 


L 


L 


H 


L 


L 


H 


H 


M L 


L. 


L 


L 




H 


L 


L 


L 


L 


H . 


L 


L 


L 


L 


L 


L 


L L 


L 


L 


H 


L 


H 


H 


L 


L 


L 


L 


L 


H 


H 


L 


L 


L 


H 


H 


L 


H 


H 


L 


L 


H 


H 


H L. . 


L 


L 


L 


L 


H 


H 


L 


L 




H 




L 


L 


U 


L 


L 


L L 


L 


H 


L 


L 


H 




L 


L 


L 


L 


H 






H 


L 


H 


L 


L 




L 




L 




H 


L 


M L 




L 




H 


H 


H 


L 




L 


L 












J" 








" 
























" 








^ 




H 












. U " 


L 














jr 


L 








M 


L 




^ ^ 


^ 








^ 
























H 


H 






H 






H 




M L 




L 


H 


H 






L 






H 


L 


L 




H 


L' 




L L 


H 


L 


H 


H 


L 


H 


L 


L 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H L } 


t 


L 


H 


H 


c 




L 


L 


L 


H 


H 


L 


H 


H 


L 


L 


L L 


H 


H 


L 


H 


L 


H 


L 


L 


H 


H 


L 


H 


L 


H 


H 


L 


H 


L 


H 


L 


H 


L 


L 


H 


H 


H U 


L 


L 


L 


L 


H 




L 


H 


H 


H 


H 


L 


H 


H 


U 


t 


L L 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 


M L 


L 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


L 


H 


M 


L 


L 


L H 


L 


L 


L 


















l-l 


H 


L 




H 
















L 


H 


H L 


L 


H 




M 




i_ 


L 


L 


^ 


L ' 


'l " 


l-l 


L 


H 






L H 


L 




H 




H 


H 


l_ 


L 


l-l 


L 


l-l 


|-| 


|-| 


l-l 




l-l 


L 


|_ 


L 


l-l 


H 


l_ 


L 


L 


l-l 


Hr - L : 




H 


L 


H 




L 


L 


L 






L- ' 


H 


|_ 


l-l 


L 




L H 


L 


H 


l_ 


H 


H 


L 


H 


l_ 


l-l 


l_ 


l-l 


H 


H 


L 


L 


l-l 


L 


|_ 


L 


L 


H 


L 


L 


L 


L 


t* H 




H 


H 


H 


L ' 


: ^ ■ 


L 


L 








H 


H 


H 


l_ 


l_ 


L H 


L 


H 


H 


L 


L 


L 


H 


H 


l-l 


H 


l-l 


H 


H 


L 


H 


l-l 


L 


L 


L 


H 


H 


L 


L 


L 


|_ 




H 


H 


H 


W 






|_ 


L 








H 


H 


H 




j_ 


L H 


1-1 


L 


L 


H 


(.( 


L 


l-l 


L 


L 


L 


l-l 


|-| 


l-l 


l-l 


L 




L 


|_ 


l-l 


[_ 


|-| 


l_ 


L 


L 


L 


L ' H ' 


L 


H 


|-| 


H 


L 


l_ 


L 


|_ 








H 


H 


|^ 


L 




L H 


H 


L 


H 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


H 


L 


L 


L 


L 


K H 




H 


H 


M 


L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


L 


U 


L H 


H 


H 


L 


L 


L 


H 


H 


H 


L 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


L 


H 




H 


H 


L 


H 


L 


4.' 


L 


H 


M 


t 




H 


H 


M 


C 




L H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


H 


L 


L 


H 


H 


H 


L 


L 


L 


H 


» H 


M 




L 


H 


L 


;L 


L 


H 


H 


Ll 




H 


H 


M 


L 


L 


H L 


L 


L 


L 


H 


L 


H 


L 


L 


L 


H 


H 


L 


L 


L 


H 


H 


H 


H 


L 


L 


H 


H 


H 


L 


H 


H L 


L 


H 


L 


M 


L 


:L 


L 


L 


L 


H; 


L 


H 


L 


H 


H 


H 


H L 


L 


L 


H 


H 


H 


H 


L 


L 


H 


L 


H 


L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


H 


H 


L 


H 


H; t 


U 


H 


L 


H 


L 


L 


L 


L 


L 




H 


H 


L 


H 


H 


H 


H L 


L 


H 


L 


H 


H 


L 


H 


L 


H 


L 


H 


L 


L 


L 


L 


H 


H 


H 


L 


L 


H 


H 


H 


L 


L 


W H 




H 


H 


H 


L 


L 


L 


L 


■L 


L 


L 


H 


H 


H 


H 


H 


H L 


L 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


U H 


n 


H 


H 


H 


L 


L ' 


L 


L 


L 


L' 


L 


H 


H 


H 


H 


H 


H L 


H 


L 


L 


H 


H 


L 


H 


L 


L 


L 


H 


L 


L 


H 


L 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


L H 


L 


H 


H 


H 


L 


L 


L 


L 


L 


H t 


L 


H 


H 


H 


H 


H 


H L 


H 


L 


H 


L 


L 


L 


H 


H 


L 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L, H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


H 


« 


H 


H 


H 


H 


H 


H L 


H 


H 


L 


L 


L 


H 


H 


H 


L 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


H 


H H 


H 


H 


L 


HI 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H L 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


M H 


H 


H 


L 


rt 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


L 


H 


H 


L 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H H 


H 


L 


L 


L 


H 


L 


H 


L 


H 


W 


H 


H 


L 


H 


H 


H 


H H 


L 


L 


H 


L 


H 


H 


H 


H 


L 


t. 


L 


H 


H 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H H 


M 


L 


L 


L 


H 


H 


H 


L 


H 


H 




H 


L 


H 


H 


H 


H H 


L 


H 


L 


L 


H 


H 


H 


H 


L 


L 


H 


H 


H 


H 


L 


H 


L 


L 


L 


L 


H 


H 


H 


H 


L 


H H 


H : 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H H 


L 


H 


H 


H 


L 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


w" h 


H 


L 


H 


■*H/ 


•H 


- H 


H 


L 


H 


H 


' H • 


H 


H 


H 


H 


H 


H H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


L 


L 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


H H 


H 


L 


H 


H 


•L'-,. 


: L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H H 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


N . >* 


H... 


L 


H 


H 


i.. 




H 


L 


H 




H 


H 


H 


H 


H 


H 


H H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 


H 


L 


H 


H 


L 


H 


L 


H 


L 


H 


H 


H 


H 


H 


H H 


' H 


L 


L 


L. 


H 




H 


H 


H 




H 


H 


H 


H 


H 


H 


H H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H H 


H 


L 


L 


.L 


H 


H 


H 


H 


.H 


H 


H 


H 


H 


H 


H 


H 



o 
o 

00 



These outputs are not normally used during logic operation. 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air 
flow greater than 500 linear fpm is main- 
tained. Outputs are terminated through a 
50-ohm resistor to -2.0 volts. 




L SUFFIX 
CERAMIC PACKAGE 
CASE 620 



©Test 
Tamper start 

-30t 
♦25°C 
+85°C 



Power Supply Drain Currant 



Logic "1" Output Voltage 



Logic "0" Output Voltage 



Logic "1" Threshold Voltage 



Logic "0" Threshold Voltage 



Switching Times 
(SO n Load) 
Propagation Delay 



Rise Time 

(20% to 80%) 
Fell Time 

(20% to 80%) 



Vqh 



vol 



Vqla 



'13+2+ 
<13+4- 
*5+4- 
«6-4- 
M2-14+ 
Ml-14- 
l 5+2+ 
*12-2- 
»6-2- 
♦11+2+ 
'5-15- 
»6+15+ 
'5+3- 
»6-3+ 
'7-4+ 
'10-4- 

»4+ 

«4- 



Pin 
Under 
Test 



MC10182L TeatLimHa 



2.6 
2.5 



220 
390 
290 
350 



TEST VOLTAGE VALUES 



VlHrr, 



V|Lm 



-O.700 -1.825 



VlHAm 



-0.810 -1.850 -1.105 -1.475 



v ILAm 



VOLTAGE APPLIED TO 
PINS LISTED BELOW: 



VlHmeic VlLmin VlHAmir V|LArna» 



5.6.11 
12.13 



6.7.9 
5,10.13 
7.9.10 
9.10 
6.7.9 



6.7,9 
5.10,13 
7.9,10 
9.10 
6.7,9 



9.10 
6.11.13 



V E E 



<v C c> 

Gnd 



1.16 
1.16 



1.16 
1,16 



00 

ro 

o 

D 

r+ 

c 

CD 
Q. 



MC10182 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



<C O 



Pulse Generator 



50-ohm termination to ground lo- 
cated in each scope channel Input. 

All input and output cablet to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP| n to input 
pin and TP out to output pin. 




Unused outputs 
connected to a 
50-ohm resistor 
to ground. 



V EE = -3.2 Vdc 




3-203 



HEX INVERTER/BUFFER^! MECL 10,000 series 

MCI 01 95 



Advance Information 



TRUTH TABLE 



Inputs 


Output 


A 


B 


Q 


L 


L 


H 


L 


H 


L 


H 


L 


L 


H 


H 


H 



The MC10195 is a Hex Buffer Inverter which is built 
usingsix EXCLUSIVE NOR gates. There is a common input 
to these gates which when placed low or left open allows 
them to act as inverters. With the common input connected 
to a high logic level the MC10195 is a hex buffer, useful 
for high fanout clock driving and reducing stub lengths 
on long bus lines. 



POSITIVE LOGIC 



SO 



3> 



3D» 



30- 



30- 



30 



P D = 200 mW typ/pkg (No Load) 
tpd. " 2.8 ns typ 



v*CC1 = Pin 1 
V CC2 = Pin 16 
V EE = Pin 8 



This it advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 



Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 
Other inputs and outputs tested in the 
same manner. 




CO 

5? 

o 
o 

D 

c 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



3D- 









12 




— 


— 15 








TEST VOLTAGE VALUES 






























Volts 
























@Test 






































Temperature 


v IHmax 


v ILmin 


v IHAmin 


v ILAmax 


V E E 


























-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 
























+25°C 


-0.810 


-1 .850 


-1.105 


-1.475 


-5.2 


























+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 










Pin 
Under 


MC10195L Test Limits 


VOI TACC APPI IP n TO. PINS 1 ISTFn RFI DW- 










-30°C 


+25°C 


+85°C 


















<v C c> 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


v IHmax 


v ILmin 


VlHAmin 


v ILAmax 


V E E 


Gnd 


Power Supply Drain Current 


>E 


8 








39 


49 






mAdc 










8 


1.16 


Input Current 


•inH 


5 










265 






M Adc 


5 








£ 


\ 


1,16 






9 










290 






MAdc 


9 








8 


1.16 




■inL 


5 






0.5 










MAdc 




5 






8 


1.16 


Logic "1" Output Voltage 


V 0 H 


2 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 










8 


1.16 


Logic "0" Output Voltage 


vol 


2 


-1.890 


-1.675 


-1.850 




-1 .650 


-1 .825 


-1.615 


Vdc 


9 








8 


1.16 


Logic "1" Threshold Voltage 


v OHA 


2 


-1.080 




-0.980 






-0.910 




Vdc 








5 


8 


1.16 


Logic "0" Threshold Voltage 


VOLA 


2 




-1 .655 






-1 .630 




-1.595 


Vdc 






5 




8 


1.16 


Switching Time 




























Pulse In 


Pulse Out 


-3.2 Vdc 


+2.0 Vdc 


(50 ohm load) 








































Propagation Delay 


*5+2- 


2 








2.8 








ns 






5 


2 


E 




1, 


6 




*7-4+ 


4 
























7 


4 












»10+13+ 


13 








I 
















10 


13 












tll-14- 


14 
























11 


14 










Rise Time 


t2+ 


2 








2.0 
















5 


2 










(20% to 80%) 








































Fall Time 


12- 


2 








2.0 
















5 


2 










(20% to 80%) 









































MCl0195(continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS • 25°C 



VCC1 - V CC2 " ♦2.0 Vdc 
O 



26 MF 



Input 
Puis* Generator 



yTP in 



Input PulM 
t+ ■= t-- 2.0 t 0.2 r 
(20 to 80%) 



60-ohm termination to ground lo- 
cated in each tcopa channel input. 



All input and output cablat to the 
•cope are equal lengths of 60-ohm 
coexiel cable. Wire length should 
be < 1/4 inch from TP in to input 
pin and TP out to output pin. 



I 



0.1 (IF 



30 



n 



3L> 



1 



0.1 mf 



Unused outputs are tied to a 60- 
ohm resistor to ground. 



V EE - .3.2 Vdc 




3-206 



MECL 10 000 series 

HEX "AND" GATE \ mcwi- iu,uwwiw 



MC10197 



Advance Information 



TRUTH TABLE 



Inputs 


Output 


A 


B 


A - 


L 


L 


L 


L 


H 


L 


H 


L 


L 


H 


H 


H 



The MC10197 provides a high speed hex AND 
function with strobe capability. Open emitter out- 
puts allow wire ORing. This high density function is 
useful in control, bussing, communications in high 
speed central processors, high speed peripherals, 
digital communications systems, minicomputers, 
and instrumentation. 




P D = 200 mW typ/pkg (No Load) 
t pd - 2.8 nstyp 



V CC1 - Pin 1 
V CC2 " Pm 16 
V EE - Pin 8 



Ttflit Is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10.000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 
Other inputs and outputs tested in the 
same manner. 



3>- 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



2 

o 



CD 
vj 

rT 
o 

D 

c 

CD 
Q. 



























TEST VOLTAGE VALUES 






























Volts 
























@ Test 
Temperature 


v IHmax 


v ILmin 


v IHAmin 


VlLAmax 


v E e 


























-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


























+25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 
























+85° 


C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 










Pin 
Under 


MC10197L Test Limits 


Uni TAfiP ADDI Itn TO DIKIC 1 ICTCIt QCI rtUU 










-30°C 


+25°C 


+85°C 




















<vcd 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V|Hmax 


v ILmin 


v IHAmin 


VlLAmax 


v E e 


Gnd 


Power Supply Drain Current 


'E 


8 








39 


49 






mAdc 










8 


1,16 


Input Current 


'inH 


5 










265 






jiAdc 


5 












8 


1.16 






9 










290 






MAdc 


9 












8 


1.16 




'inL 


5 






0.5 










nAdc 




5 






8 


1.16 


Logic "1" Output Voltage 


V 0 H 


2 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


5.9 








8 


1.16 


Logic "0" Output Voltage 


vol 


2 


-1.890 


-1.675 


-1.850 




-1 .650 


-1.825 


r1.615 


Vdc 










8 


1.16 


Logic "1" Threshold Voltage 


v 0HA 


2 


-1.080 




-0.980 






-0.910 




Vdc 


9 




5 




8 


1.16 


Logic "0" Threshold Voltage 


VQLA 


2 




-1.655 






-1.630 




-1.595 


Vdc 


9 






5 


8 


1.16 


Switching Time 
(50 ohm load) 


























+1.11Vdc 


Pulse In 


Pulse Out 




3.2 Vdc 


+2.0 Vdc 










































Propagation Delay 


*5+2+ 


2 








2.8 








n 


s 




9 


5 


2 




8 


1. 


6 




*9+2+ 


2 








3.5 














5 


9 














Rise Time 


t2+ 


2 








2.0 














9 


5 














(20% to 80%) 










































Fall Time 


<2- 


2 








2.0 














9 


5 














'■ (20% to 80%) 











































MC10197 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



1 



V CC1 - V CC2 - + 2 0 Vdc 
O 



Input 



I 



Pulse Generator 

+ 1.11 V Q | Q 

0.1 (JiF ^£ 

Input Pulse 
t+ = t-= 2.0 + 0.2 ns 
(20 to 80%) 

50-ohm termination to ground lo 
cated in each scope channel input. 



All input and output cables to the 
scope are equal lengths of 50 ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP jn to input 
pin and TP out to output pin. 



"1 0.1 MF 



I 



V EE = -3.2 Vdc 



Unused outputs are tied to a 50- 
ohm resistor to ground. 



PROPAGATION DELAY 




3-209 



A M EC L 10,000 series 

HIGH SPEED DUAL 3-INPUT \ ' 

3-OUTPUT "OR" GATE V 

MC10210 



POSITIVE LOGIC 



9- 
10- 
11 - 





lO- 
ll - 



NEGATIVE LOGIC 



3 V* 2 

p=» 12 

,3 

^ 14 



V C C1 " P'n 1. 15 
V CC2 = Pin 16 
V EE " P' n 8 



The MC 102 10 is designed to drive up to six 
transmission lines simultaneously. The multiple 
outputs of this device also allow the wire "OR'*- 
ing of several levels of gating for minimization 
of gate and package count. 

The ability to control three parallel lines with 
minimum propagation delay from a single poink 
makes the MC10210 particularly useful in clock 
distribution applications where minimum clock 
skew is desired. ; 

The MC10210 is a higher speed version otf 
the MC10110. It is a pin-for-pin replacement 
for the device. Three Vqc P' ns are provided 
and each one should be used. 



P D = 160 mW typ/pkg (No Load) 
t pd » 1.5 ns typ (All Output Loaded) 
Output Rise and Fall Time: (All Outputs Loaded) 
- 1.5 nstyp (20% to 80%) 



CIRCUIT SCHEMATIC 




See General Information section for packaging. 
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MCI 0210 (continued) 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 aeries circuit has been 
designed to meet thedc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
teat socket or mounted on a printed circuit 
Aboard and transverse air flow greater than 
600 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gate is tested in 
the same manner. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 




MC10210L TM Limit* 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|L min V| H A mm 



m Supply Drain Current 



-0.890 
-0.890 
-0.890 



-0510 
-0.810 
-0.810 



•0.890 
-0.890 
-0.890 



-0.700 
-0.700 
-0.700 



-0.910 
-0.910 
-0.910 



Threshold Voltage 



Propagation Delay 



'5+2+ 
t 6 -2- 
'6+3+ 



MndividueHy tatt each input using the pin connections shown. 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



V CC1 -V CC2 

+ 2.0 Vdc V out 
O 



Pulse Generator 




jC 



Input Pulse 
t+ - t- - 1 .5 + 0.2 ns 
(20 to 80%) 

50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
.-.".'be < 1/4 Inch from TPj n to Input 
pin end TP out to output pin. 



Unused outputs connected to 
J_ a 50-ohm resistor to ground. 



0.1 mF 



■- |— — ] t++ h- 

Xj— 80% Jf 

\_50% -/ 

~4-t- | . ■ | t+ 



V EE = -3.2 Vdc 
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\ MECL 10 000 series 

HIGH SPEED DUAL 3-INPUT | V ' 
3-OUTPUT "NOR" GATE \ 

MC10211 



POSITIVE LOGIC 




9 - 
10- 




NEGATIVE LOGIC 
6 Vp» 4 

7 H y 

10 C=» \P» 14 

11 c^l y 



V CC 1 = 1. 1 
V CC2 = 16 
V EE =8 



The MC10211 is designed to drive up to six 
transmission lines simultaneously. The multiple 
outputs of this device also allow the wire "OR-- 
ing of several levels of gating for minimization 
of gate and package count. 

The ability to control three parallel lines with 
minimum propagation delay from a single point 
makes the MC1021 1 particularly useful in clock, 
distribution applications where minimum clock 
skew is desired. 



Pq = 75 mW typ/gate (Outputs Open) 
t pd = 1.5 ns typ (All Outputs Loaded) 
Output Rise and Fall Time: (All Outputs Loaded) 
= 1.5 ns typ (20% to 80%) 



16 o V CC2 




See General Information section for packaging. 
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MC10211 (continued) 



ELECTRICAL CHARACTERISTICS 

Each MECL 10.000 series circuit has been 
designed to meet thedc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gate is tested in 
the same manner. 



Characteristic 

ar Supply Drain Current 



Input Current 





L SUFFIX 
CERAMIC PACKAGE 
CASE 620 



Switching Times 
(5©:Ohm load) 
Propagation Delay 



«5+2- 
<5-2+ 
«5+3- 
'5-3+ 
«5+4- 
«5-4+ 



©Test 
Temperature 
-30°C 
♦2S°C 
+85°C 



MC10211L Tit Limits 



-0.890 
-0.890 
-0.890 



-0.960 
-0.960 
-0.960 



-0.980 
-0.980 
-0.980 



-0.810 
-0.810 
-0.810 



-1.630 
-1.630 
-1 630 



-0.700 
-0.700 
-0.700 



-0.910 
-0.910 
-0.910 



TEST VOLTAGE VALUES 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Input 

®- 



V CC1 = V CC2 
+ 2.0 Vdc 



Coax 25 uF 



Pulse Generator 

Input Pulse 

t+ « t- ■ 1.5 + 0.2 ns 
(20 to 80%) 
50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
•cope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



0.1 MF Coax 




6 

V EE = -3.2 Vdc 



Unused outputs connected to 
a 50-ohm resistor to ground. 



0.1 mF 



-+1.11 V 

-+0.31 V 



~tr tt x ~ 

/"80% \ 
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HIGH SPEED DUAL 3-INPUT 
3-OUTPUT OR/NOR GATE 

MC10212 



MECL 10,000 series 



Advance Information 



POSITIVE LOGIC 



NEGATIVE LOGIC 



— * r -<< = * 5 — a-*C~ 3 
^3_>— 2 5^L> — 2 

12 / 12 

" 9 " 

14 10 «=» p» 14 

11 <S / 




V C C1 = L 15 
V CC2 = 16 
V EE =8 



The MC10212 is designed to drive up to six 
transmission lines simultaneously. The multiple 
outputs of this device also allow the wire "OR"-- 
ing of several levels of gating for minimization 
of gate and package count. 

The ability to control three parallel lines with 
minimum propagation delay from a single point 
makes the MC10212 particularly useful in clock 
distribution applications where minimum clock 
skew is desired. 



P D =160mW typ/pkg (No Load) 
t pd = 1.5 ns typ (All Outputs Loaded) 
Output Rise and Fall Time: (All Outputs Loaded) 
= 1.5 ns typ (20% to 80%) 



CIRCUIT SCHEMATIC 




This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10.000 series circuit has been 
designed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gate is tested in 
the sar 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



s 

o 
o 

N) 

ro 

o 

o 

D 

r± 

c 

CD 
Q. 





























TEST VOLTAGE VALUES 
































(Volts) 


























©Test 










































Temperature 


V|H max 


V|L min 


VlHA min 


V|LA max 


V E E 




























-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 




























+25 


°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 




























+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-52 
















MC10212L Test Limits 
































































Pin 






















TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 












Under 


-30"C 




+25°C 




♦85°C 




















(V C C> 


Characteristic 


Symbol 


Test 


Mm 


Max 


Mm 


Typ 


Max 


Min 


Max 


Unit 


V IH max 


V|L min 


V|HA min 


V|LA max 


V E E 


Gnd 


Power Supply Drain Current 


'E 


8 








30 


38 






mAdc 












8 


1,15,16 


Input Current 


•inH 


5.6.7 












405 






fJAdc 


5.6,7* 










8 


1,15,16 




•inL 


5.6,7 






0.5 












piAdc 




5,6,7 • 








8 


1.15.16 


Logic "1" 


V 0 H 


2 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 


Vdc 


5 










& 




1.15.16 


Output Voltage 


3 


-1.060 


-0.890 


-0.960 






-0.810 


-0.890 


-0.700 


Vdc 












8 




1.15.16 






4 


-1.060 


-0.890 


-0.960 






-0.810 


-0 890 


-0.700 


Vdc 












e 




1,15,16 


Logic "0" 


V 0 L 


2 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 












8 




1.15.16 


Output Voltage 


3 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 


5 










8 




1.15,16 






4 


-1.890 


-1.675 


-1.850 






-1.650 


-1.825 


-1.615 


Vdc 


5 










8 




1.15,16 


Logic "1" 


VOHA 


2 


-1.080 




-0.980 








-0.910 




Vdc 






5 




8 


1.15,16 


Threshold Voltage 




3 


-1.080 




-0.980 








-0.910 




Vdc 










5 


8 




1.15,16 






4 


-1.080 




-0.980 








-0.910 




Vdc 










5 


£ 




1.15,16 


Logic "0" 


V 0 LA 


2 




-1.655 








-1.630 




-1.595 


Vdc 










5 


fi 




1.15,16 


Threshold Voltage 




3 




-1.655 








-1.630 




-1.595 


Vdc 






5 




£ 




1.15.16 






4 




-1.655 








-1 630 




-1.595 


Vdc 






5 




8 


1,15.16 


Switching Times 












































(50-ohm load) 






























Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 


»5+2+ 


2 








1.5 








ns 






5 


2 


£ 




1.15,16 




*5-2- 


2 






























2 












<5+3- 


3 






























3 












<5-3+ 


3 






























3 












t5+4- 


4 






























4 












»5-4+ 


4 






























4 










Rise Time 


<2+ 


2 






























2 










(20 to 80%) 


'3+ 


3 






























3 












t4+ 


4 






























4 










Fall Time 




2 






























2 










(20 to 80%) 


*3- 


3 






























3 












<4- 


4 






























4 











'Individually test each input using the pin connections shown. 



MC10212 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V CC1 = V CC2 
in +2.0 Vdc v out 




All input and output cables to the 

scope are equal lengths of 50 -ohm ^ ~ 

coaxial cable. Wire length should Vgg = -3.2 Vdc 

be < 1/4 inch from TP jn to input 

pin and TP out to output pin. 
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\ MECL 10,000 series 

HIGH SPEED TRIPLE I 
LINE RECEIVER \, 

MC10216 



POSITIVE LOGIC 



NEGATIVE LOGIC 




V BB 



The MC10216 is a high speed triple differential 
amplifier designed for use in sensing differential signals 
over long lines. The base bias supply (Vgg) < s made 
available at pin 11 to make the device useful as a 
Schmitt trigger, or in other applications where a stable 
reference voltage is necessary. 

Active current sources provide the MC10216 with 
excellent common mode noise rejection. If any ampli- 
fier in a package is not used, one input of that amplifier 
must be connected to Vgg (pin 1 1 ) to prevent upsetting 
the current source bias network. 

Complementary outputs are provided to allow driv- 
ing twisted pair lines, to enable cascading of several 
amplifiers in a chain, or simply to provide complement 
outputs of the input logic function. 



P D = 100 mW typ/pkg (No Load) 
t pd = 1 -8 ns typ (Single ended) 
= 1.5 nstyp (Differential) 



CIRCUIT SCHEMATIC 



14 V CC1 



r 



V C C2 
016 




V B B 







i 




i 


! 
! 


i 




!> i 


> c 


\ i 




!> ( 


>8 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



2 
o 

o 

8 

3* 
C 
CD 
Q. 



©Test 
Temperature 

-30°C 
+26°C 
♦85°C 


TEST VOLTAGE VALUES 


(V CC ) 
Gnd 


(Volts) 


V|Hmax 


V IL min 


V|HA min 


V|LA max 


V B B 


V E E 


-0.890 


-1.890 


-1.205 


-1.500 


From 
Pin 
11 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10216L Test Limit* 




-30°C 


+25°C 


+85°C 






IC»I VULW 




■ u r i mo dc 






Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V|H max 


V IL min 


V|HA min 


V|LA max 


V B B 


V£E 


Power Supply Drain Current 


'E 


8 








20 


25 






mAdc 


4,9,12 








5,10,13 


8 


1.16 


Input Current 


•inH 


4 










115 






nAdc 


4 


9,12 






5.10.13 


8 


1.16 


<CBO 


4 

9 










1.0 
10 






AiAdc 
M Adc 




9.12 
4,12 






5.10.13 
5.10.13 


8,4 
8,9 


1,16 
1.16 


High Output Voltage 


V 0 H 


2 
3 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0 700 


Vdc 
Vdc 


4 

9.12 


9,12 
4 






5.10.13 
5.10.13 


8 
8 


1.16 
1.16 


Low Output Voltage 


vol 


2 
3 


-1.890 
-1.890 


-1 675 
-1.675 


-1.850 
-1.850 




-1.650 
-1.650 


- 1 825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


9.12 
4 


4 

9.12 






5.10.13 
5.10,13 


8 
8 


1.16 
1.16 


High Threshold Voltage 


V 0 HA 


2 
3 


-1 080 
-1.080 




-0.980 
-0.980 






-0.910 
-0910 




Vdc 
Vdc 


9.12 


9.12 


4 


4 


5.10,13 
5.10,13 


8 
8 


1.16 
1.16 


Low Threshold Voltage 


VOLA 


2 
3 




-1.655 
-1.655 






- 1 .630 
-1.630 




-1 595 
-1.595 


Vdc 
Vdc 


9,12 


9.12 


4 


4 


5,10.13 
5,10.13 


8 
8 


1.16 
1.16 


Reference Voltage 


VBB 


11 


- 1 420 


-1.280 


-1.350 




- 1 .230 


-1.295 


-1.150 


Vdc 










5.10,13 


8 


1.16 


Switching Times 
(50ohm Load) 
Propagation Delay 

Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 


*4+2+ 
*4-2- 
M+3- 
*4-3+ 
«2+ 
t3+ 
*2- 
t3- 


2 
2 
3 
3 
2 
3 
2 
3 








1.8' 

1 

1.5 

I 














Pulse In 


' Pulse Out 




-3.2 
Vdc 


+2.0 
Vdc 


1 


0 


2 


5 


r 


is 


A 




2 
2 
3 
3 
2 
3 
2 
3 


5.K 


),13 


I 


i 


1. 


16 



*Det*y is 1.5 ns when inputs are driven differentially 
Delay is 1 .8 ns when inputs are driven single ended. 



Each MECL 10,000 series circuit has been 
designed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



o 
o 

8 



C 
CD 
Q. 



e Test 
Temperature 

-30°C 
♦25°C 
+85°C 


TEST VOLTAGE VALUES 


<v C c> 

Gnd 


(Volts) 


V IH max 


VlLmin 


V|HA min 


V ILA max 


V B B 


V£E 


-0890 


-1.890 


-1 205 


-1.500 


From 
Pin 
11 


-5.2 


-0.810. 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


- 1 .035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10216P Test Limits 




-30°C 


♦2S°C 


+85°C 


Unit 






we MrriicL 


i \J rina dc 






Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


V|H max 


V IL min 


V|HA min 


V|LA max 


V B B 


vee 


Power Supply Orain Current 


'E 


8 








20 


25 






mAdc 


4,9.12 








5,10,13 


8 . 


1,16 


Input Currant 


•inH 


4 










115 






jiAdc 


4 


9,12 






5,10,13 


8 


1,16 


'CBO 


4 

9 










1.0 
10 






>iAdc 
jiAdc 




9.12 
4.12 






5.10,13 
5,10,13 


8.4 
8.9 


1,16 
1.16 


High Output Voltage 


V 0 H 


2 
3 


-1.060 
-1 060 


-0.890 
-0.890 


-0 960 
-0.960 




-0.810 
-0810 


-0 890 
-0.890 


-0 700 
-0.700 


Vdc 
Vdc 


4 

9.12 


9,12 
4 






5,10,13 
5,10.13 


8 
8 


1.16 
1.16 


Low Output Voltage 


vol 


2 
3 


-1 890 
-1.890 


-1 675 
- 1 .675 


-1.850 
-1 850 




-1 650 
-1.650 


- 1 825 
-1 825 


-1 615 
-1 615 


Vdc 
Vdc 


9.12 
4 


4 

9,12 






5,10,13 
5.10.13 


8 
8 


1,16 
1,16 


High Threshold Voltage 


VOHA 


2 
3 


-1.080 
-1.080 




-0.980 
-0 980 






-0910 
-0.910 




Vdc 
Vdc 


9,12 


9,12 


4 


4 


5.10,13 
5.10.13 


8 
8 


1,16 
1,16 


Low Threshold Voltage 


VOLA 


2 
3 




-1.655 
-1.655 






-1.630 
-f 630 




- 1 .595 
- 1 .595 


Vdc 
Vdc 


9,12 


9,12 


4 


4 


5,10,13 
5,10,13 


8 
8 


1,16 
1.16 


Reference Voltage 


V B B 


11 


- 1 .420 


-1.280 


-1.350 




-1.230 


-1 295 


-1.150 


Vdc 










5,10,13 


8 


1.16 


Switching Times 
(50-ohm Load) 
Propagation Delay 

Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 


M+2+ 
«4-2- 
M+3- 
t4-3+ 
*2+ 
t3+ 
*2- 
t3- 


2 
2 
3 
3 
2 
3 
2 
3 








1.8* 

1 

1.5 

1 














Pulse In 


Pulse Out 




-3.2 
Vdc 


+2.0 
Vdc 


1 


0 


2 


5 


r 


is 


4 




2 
2 
3 
3 
2 
3 
2 
3 


5,1( 


).13 


t 


i 


1, 


16 



•Delay is 1 .5 ns when inputs are driven differentially 
Delay is 1 .8 ns when inputs are driven single ended 



MC1 021 6 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V CC1 = V CC2 
+ 2.0 Vdc 



.1 



0.1 mF 



Pulse Generator 

Input pulse 
t+ - t- ■ 1.5 ± 0.2 ns 
(20 to 80%) 



:o.i hf 



v out v out 



0.1 nF 



6 Vcp = -3.2 Vdc 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



Unused outputs connected to 
a 50-ohm resistor to ground. 

One input from each gate must 

be tied to V BB (Pin 11) during testing. 



PROPAGATION DELAY 





K 

t- + 


— 80% 




— 50% 




JL.20% 




t- 


^ 


*~80% 




— 50% 




— 20% 






t-- 
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high speed dual type d | MECL 10,000series 

MASTER-SLAVE FLIP-FLOP \ 

MC10231 



R-S TRUTH TABLE 



R 


s 


Q n +1 


L 


L 


Qn 


L 


H 


H 


H 


L 


L 


H 


H 


N.D. 



N.D. = Not Defined 



CLOCKED TRUTH TABLE 



c 


D 


Qn+1 


L 


0 


Qn 


H 


L 


L 


H 


H 


H 



0 = Don't Care 
C = C E + C C - 

A clock H is a clock transition 
from a low to a high state. 



The MC10231 is a dual master-slave type D 
flip-flop. Asynchrono us Set (S) an d Reset (R) 
override Clock(Cc)and Clock Enable (Cg) inputs. 
Each flip-flop may be clocked separately by 
holding the common clock in the low state and 
using the enable inputs for the clocking function. 
If the comm on clock is to be used to clock the 
flip-flop, the Clock Enable inputs must be in the 
low state. In this case, the enable inputs perform 
the function of controlling the common clock. 

The output states of the flip-flop change on 
the positive transition of the clock. A change 
in the information present at the data (D) input 
will not affect the output information at any 
other time due to master slave construction. 

Input pulldown resistors eliminate the need 
to tie unused inputs to Vg^. Output rise and fall 
times allow high frequency operation over 200 
MHz. 



P D = 270 mW typ/pkg (No Load) 
f Tog = 225 MHz typ 



POSITIVE LOGIC 



NEGATIVE LOGIC 



m 



R1 4- 
C C 9" 
R2 13- 



^E2 
D2 10 




D1 7 

C £1 6 



S1 4- 
C c 9- 



\ 



C E2 11 N J 

D2 10 ^ 



Q2 



V CC1 = Pin 1 

V CC2 = Pin 16 
V EE = Pin 8 



S«)e General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet thedc specif ications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner. 



D1 7 



' 6 7£> ^ 



C C 9 — 
R2 13 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



C E2 
D2 10 



Q2 
Q2 



©Test 
Temperature 

-30°C 
♦25°C 
+85°C 



Power Supply Drain Current 



Input Leakage Current 



Logic "V 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "T" 
Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 
Clock Input 
Propagation Delay 

Rise Time (20 to 80%) 
Fall Time (20 to 80%) 



Set I nput 
Propagation Delay 



Reset Input 
Propagation Delay 



Setup Time 



V 0 H 



vol 



v OHA 



VOLA 



*9+2- 
*6+2+ 
t2+ 
t2- 



*5+2+ 
^2+15+ 

l 5+3+ 
M2+14- 



M+2- 
^3+15- 

*4+3- 
M3+14+ 



*Setup 



f Tog 



4.5/ 
6.7,9' 



2 
2t 



3 
3t 



2 
15 



Toggle Frequency (Max) 
^Irjdjytduflly twtt each input; apply. V IU min !?. 
* Output level to be maaa«rad •ftar a clock pufee 



MC10231L Test Limits 



-1.080 
-1.080 



0.9 
0.9 



1.675 
1.675 



1.655 
1.655 



0.5 
0.5 



-0.960 
-0.960 



-1.850 
-1.850 



-0.980 
-0.98Q 



1.5 
1.5 
1.0 
1.0 



410 
410 

220 
220 
290 



-0.810 
-0.810 



-1.650 
-1.650 



-1.630 
-1.630 



3.3 
3.3 
3.1 
3.1 



-1.825 
-1.825 



-0.910 
-0.910 



1.5 
1.5 
1.0 
1.0 



-0.700 
-0.700 



-1.615 
1.615 



-1.595 
- 1 .595 



3.7 
3.7 
3.5 
3.5 



jiAdc 
M Adc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



V|Hn 



VlLr, 



V|HAn 



VlLAn 



V E E 



VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|L mm 



V IHA n 



12 
5 
12 



VlLAn 



has bean applied to the Cg input (pin 6) 



hJT ,H,WX 

: . *■>!• Vll 



Pulse 
Out 



15. 
3 
14 



2 
15 
3 



vee 



<v C c» 



1. 16 
1. 16 



1. 16 
1. 16 



1. 16 
1. 16 



1. 16 
1. 16 



1. 16 
1. 16 



o 
ro 

CO 



o 
o 

D 

d' 
c 

CD 
Q_ 



ISO 
fO 
CO 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet thedc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 





P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



CE2 
D2 10 



@ Test 
Temperature 
-30°C 
+25°C 
♦85°C 







Pin 






MC10231P Test 


Limits 








VC 


LTAGE APPL 


ED TO PINS LIS 


TED BELOW: 












_m°r 




+25°C 
















Under 




























(V CC > 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V IH max 


V IL min 


V IHA min 


V ILA max 


V EE 


Gnd 


Power Supply Drain Current 


"E 


8 


_ 


_ 




52 


65 


_ 


_ 


mAdc 


- 


- 


- 


— 


8 


1. 16 


Input Current 


IjnH 


4 










410 






jiAdc 


4 


_ 


_ 


_ 


8 


1. 16 






5 




_ 






410 






1 


5 


_ 


_ 


_ 


1 


1 






6 


_ 


_ 






220 


_ 


_ 




6 


- 


- 


- 










7 


_ 


_ 






220 


_ 


_ 


1 


7 


- 


- 


- 


1 


1 






9 


_ 


_ 






220 


_ 


_ 


▼ 


9 


- 


- 


- 


T 


¥ 


Input Leakage Current 


'inL 


4.5/ 






0.5 




_ 






«iAdc 


_ 




_ 


_ 


8 


1. 16 






6.7,9' 


- 


- 






_ 


- 


- 


MAdc 


_ 




_ 


_ 


8 


1. 16 


Logic "V 


Vqh 


2 


-1.060 


-0.890 


Q960 




-0.810 


-0.890 


-0.700 


Vdc 


5 








8 


1. 16 


Output Voltage 




2t 


-1.060 


-0.890 


-0.960 


_ 


-0.810 


-0.890 


-0.700 


Vdc 


7 


- 


- 


- 


8 


1. 16 


Logic "0" 


vol 


3 


- 1.890 




-1.850 


- 


-1.650 


- 1 .825 


-1.615 


Vdc 


5 


- 


- 


- 


8 


1. 16 


Output Voltage 


3t 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 


Vdc 


7 




~ 




8 


1. 16 




VOHA 


2 


-1.080 




-0.980 






-0.910 




Vdc 














Threshold Voltage 




2t 


-1.080 




-0.980 






-0.910 




Vdc 






7 


9 


8 


ll 16 


Logic "0" 


VOLA 


3 




-1.655 






-1.630 




-1595 


Vdc 






5 




8 


1. 16 


Threshold Voltage 




3t 




-1.655 






-1.630 




-1.595 


Vdc 






7 


9 


8 


1. 16 




























Pulse 


Pulse 






Switching Times 
Clock Input 






















♦ 1.11 Vdc 




In 


Out 


-3.2 Vdc 


♦2.0 Vdc 


































Propagation Delay 


»9+2- 


2 








2.0 














9 


2 


8 


1. 16 




«6f2+ 


2 








2.0 










7 




6 


2 






Rise Time (20 to 80%) 


*2+ 


2 








1.3 








1 


7 




9 


2 


1 


I 


Fall Time (20 to 80%) 


*2- 


2 








1.3 














9 


2 






Set Input 


































Propagation Delay 


l 5+2+ 


2 








2.0 








ns 






5 


2 


8 


1. 16 




*12+15+ 


15 


















6 




12 


15 








*5+3+ 


3 








\ 








1 






5 


3 


1 


I 




<12+14- 


14 


















9 




12 


14 






Reset Input 


































Propagation Delay 


*4+2- 


2 








2.0 








ns 






4 


2 


8 


1. 16 




M3+15- 


15 


















6 




13 


15 








*4+3- 


3 








t 








1 






4 


3 


i 


1 




M3+14+ 


14 


















9 




13 


14 






Setup Time 


*Setup 


7 






1.0 










ns 






6.7 


2 


8 


1. 16 


Hold Time 


*Hold 


7 






0.75 










ns 






6.7 


2 


8 


1, 16 


Toggle Frequency (Max) 


'Tog 


2 






200 


2.25 








MHz 






6 


2 


8 


1. 16 



TEST VOLTAGE VALUES 



VlLn 



VlLAn 



V E E 



Individually test each input; apply V||_ mm to pin under test. 



* Output level to be measured after adock pulse has been applied to the Cg input (pin 6) | [ 



— Vl4 max 



o 

IS) 
(a) 



o 
o 

c 



V|Ln 



MC10231 (continued) 



FIGURE 1 -TOGGLE FREQUENCY TEST CIRCUIT 



V CC1 = V CC2 = +2.0 Vdc 
Q 



Clock Input 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 




FIGURE 2 - SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



1 



Clock Input 



"Z 



TP in 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



V CC1 = V CC2 = 
+ 2.0 Vdc 




V EE = -3.2 Vdc 



S Input 



50% / 
*5+2+^ f— 

IP 
5o%- -4r 



*5+3- — < 



+ 0.31 V 
+ 1.11 V 



HP' 2 - 

-i -80% 
\20%_ 



ftlS" 

t 3 . — I U -I I— 1 3+ 




NOTE: 

t set up is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the data input (D). 

l hold is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (O). 
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r HIGH SPEED ^ 

2x1 BIT ARRAY MULTIPLIER 
BLOCK 



MECL 10,000 series 



MC10287 

Advance Information 



P D = 400 mW typ/pkg (No Load) 
t pd : (Outputs loaded 1 kfl to V EE ) 

CO to C2 1.7 ns typ 

aO to C2 2.8 

aOtoSO 2.7 

bOtoSO 3.1 

a0 to S1 3.9 

b0toS1 4.4 

MO to S1 8.7 

POSITIVE LOGIC 



The MC10287 is a dual high speed iterative multiplier. 
It is designed for use as an array multiplier block. Each 
device is a modified full adder /subtractor that forms a single- 
bit binary product at each operand input of the adder. 
Internal carry lookahead is employed for high speed 
operation. 

An addition or subtraction is selected by mode controls 
(MO, M1). The mode controls are buffered such that they 
can be grounded or taken to a standard high logic level 
to accomplish subtraction. When left open or taken to 
a low logic level, MO and M1 cause addition. 



NEGATIVE LOGIC 




CO 9 
aO 6 
aO' 
bO 



V cc = Pin 16 
V EE = Pin 8 



::=D 



bO' 
MO 3 



a1 


11 




aV 


10 






13 




b1 




bV 


12 


> 


M1 


14 





■ 15 C~2 



a1 


11 


aV 


10 


b1 


13 


bV 


12 


M1 


14 



D 



ol{> M0 




SO - AO 0 80 © CO 



CO (AO 0 BO 0 MO) 

C1 - CO (AO 0 BO 0 MO) + AO (BO © MO) 



S1 = A1 © 81 ® C1 



CO (AO © BO © MO) • 

i ^(A1 © B 1 © Ml) 



D 



AO (BO © MO) (A1 © B1 © M1) 



This li advance information and specification s are subject to change without notice. 
See General Information section for packaging. 
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MC 10287 (continued) 



MC 10287 FUNCTIONAL TRUTH TABLE 



M1 MO 


b1 bV a1 


aV 


bO bO* aO 


aO* 


00 
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L 


L 


H 


H 


H 
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L 


L 


H 


H 


M 


H 


H 


H 
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ttECTRICAt CHARACTERISTICS 

Each MECL 10,000 aeries circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a 50- ohm 
resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 
Other inputs and outputs tested in the 
same manner. 



Power Supply Drain Current 



Input Current 



Logic "1" Output Voltage 



Logic "0" Output Voltage 



Logic "1 " Threshold Voltage 



Logic "0" Threshold Voltage 



Switching Times 
Propagation Delay 
(50 ohm load) 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



C Test 
Temperature 

-30 °C 
+25°C 
+8S°C 



Symbol 



•inH 



V 0 H 



vol 



VQHA 



VQLA 



«6-1- 
M+2- 

M-n 

»13+1- 
*3+1 + 
*3+15+ 
*14+15+ 

M5+ 

»15- 



Pin 
Under 
Test 



1 
2 

15 



2 

15 



2 
15 



1 
2 

15 



15 
1 
2 



15 
15 



15 
15 



MC 10287 Test Limits 



-30°C 



Mtn Max 



+25°C 



2.0 
45 
3.5 
4.5 
3.0 
3.5 
8.5 
8.0 
8.0 

2.0 

2.0 



200 
220 
265 
410 



+85°C 



Mtn Max 



-1.825 



TEST VOLTAGE VALUES 



V|Hm 



VlLrr 



VlHArr 



v ILAm 



V£E 



VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|H.r 



5.9 
9 

6.9.10 



6,7 
6.7.10,11 



6,7 
6.7.10,11 



♦ 1.11V 



3 

3 

6 

6 

13 
3.9 

9 
9.14 

11 



v ILmin v IHAmir v ILAmax 



13 
3 
3 

14 



15 
1 
2 



15 
15 



v E e 



(Vcc> 
Gnd 



o 
ro 

S3 

8 

c 

CD 

a 



'Apply +0.31 V to all other inputs. 



MCI 0287 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 25°C 



1 



V cc - +2.0 Vdc 
Q 



Input 



25 MF 



Puis* Generator 



Input Pulse 
t+ = t-= 2.0 ± 0.2 ns 
(20 to 80%) 

50-ohm termination to ground lo 
cated in each scope channel input. 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP jn to input 
pin and TP out to output pin. 



1 



M0 
aO 
a0' 
bO 
bO' 
CO 
M1 
a1 
aV 
b1 
bV 



1 



0.1 jiF 



Unused outputs are tied to a 50- 
ohm resistor to ground. 



V EE = -3.2 Vdc 



PROPAGATION DELAY 




t+- t-+ 
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MC 10287 (continued) 



APPLICATION INFORMATION 



< The MC10287 is a stand alone fully iterative dual multi- 
plier" cell. It is intended for use in parallel multiplier 
arrays where maximum speed is desired. Each cell is a 
modified gated adder /subtractor individually controlled 
by a mode select line. Internal carry lookahead (also 
called anticipated carry) is used to minimize sum and 
carry out delay times. 

The mode controls are specifically buffered such that 
they, can be grounded. Normally, MECL 10,000 device 
inputs should not be placed at ground to establish a high 
logic level. However, M0 and M1 can be used at ground 
potential for ease of layout in large arrays. 

An array multiplier is defined as a multi-input, multi- 
output combinational logic circuit that forms the product 
of two binary numbers. Binary multiplication can be 
treated in two categories, that is, simple magnitude multi- 
plication and 4-quadrant multiplication (requiring both 
positive and negative numbers). 

Magnitude binary multiplication 

Magnitude multiplication consists of the product of 
two binary numbers in which all digits are number bits 
(no sign bit). Magnitude representation then includes only 
positive numbers. 

Thus, for a 4-bit number X the representation is: 

X = X3 X2 xi xrj 

A 4-bit by 4-bit product becomes: 

Z = X • Y = (X3 X2 xi xq) • (V3 Y2 VI V0) 

The product consists of the sum of the single-bit prod- 
ucts formed by this expression. The standard "parallelo- 



gram" matrix of the single-bit products (or summands) 
can be written: 

X 3Y0 X 2V0 X 1V0 X 0V0 
X 3V1 X 2V1 X 1V1 X 0V1 
X3V2 X 2V2 X 1V2 X 0V2 
X 3Y3 X 2V3 X 1V3 X 0V3 
z 7 z 6 z 5 z 4 z 3 z 2 z\ z 0 

The MC10287 is used in an array summing the single- 
bit products to form the final result. It is observed that 
the arithmetic product of binary digits xj and yj is also the 
logical product (xj times yj = xj AND yj. The AND 
function on the operand inputs of the MC10287 forms the 
single-bit products of the matrix directly and sums them 
internally. For magnitude binary multiplication, the 
MC10287 functions as a dual full adder (M0, M1 are 
both low). 

The partial product array can be summed using a 
number of different techniques. The fastest technique is 
some form of matrix reduction scheme that prevents 
carry propagation until the final level of summation. 
Several of these schemes are discussed in detail in 
Reference 1. 

As an example, if the matrix is rearranged and written 
in a different form: 

xoV3 

X 1V3 X 3Y0 X 2V0 X 1V0 X 0V0 
X 2V3 X 3V1 X 2V1 X 1V1 X 0Y1 
X 3Y3 X 3V2 X 2Y2 X 1Y2 X 0V2 



27 Z6 Z5 



23 22 21 2Q 



TABLE 1 - TYPICAL MULTIPLY TIME FOR AN n-BIT BY 
n-BIT BINARY MAGNITUDE ARRAY MULTIPLIER 



FIGURE 1 - 4-BIT BY 4-BIT MAGNITUDE ARRAY MULTIPLIER 



Number of Bits 


Total Multiply Time 
(ns) 


Package Count 


4 


14 


6 


8 


25 


28 


12 


39 


66 


16 


44 


120 
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MC 10287 (continued) 



The summation of the partial products for this con- 
figuration is shown in Figure 1. The number of MC10287's 
for an n-bit by n-bit array is n(n-1)/2. Note also that the 
least significant product bit (zrj = xoyrj) is formed by an 
individual AND gate (negative logic). 

Table 1 gives package count and typical multiplication 
times for n-bit by n-bit magnitude multiplier arrays. The 
multiply times do not include wiring delays, and the 
package count does not include the gate for the least 
significant product bit. 

FOUR-QUADRANT MULTIPLICATION 

Sign-magnitude and 2's complement representations 
are commonly used for 4- quad rant multiplication. For 
sign-magnitude representation, the binary word consists of 
a sign bit and magnitude bits which indicate the absolute 
value of the number. For a 4-bit example: 

X = x s X2 xi XQ 

For X • Y = Z 

Z = X • Y = (x s X2 xi xq) • (y s V2 V1 Vfj) 

An array multiplier for this representation consists of 
an (n-1)-bit by (n-1)-bit magnitude multiplier that pro- 
duces the product of the magnitude bits of X and Y and 
of logic that produces the proper product sign bit 
Us - x s © y s ). 

2's complement representation also includes a sign 
bit which is a negative bit. That is: 

X = -X3 X2 xi xq 

where X3 is the sign bit. The product of two 4-bit 2's 
complement numbers becomes: 

Z = X • Y * (-X3 X2 xi xq) • (-Y3 V2 V1 Vfj) 
The matrix for this expression is: 

-X3V0 X 2V0 X 1V0 X 0V0 

-X3V1 x 2 yi X!yi x 0 yi 

-X3V2 X 2Y2 X 1V2 X 0V2 
X 3Y3 " X 2Y3 " X 1V3 " X 0V3 
-Z7 Z6 zi Z4 Z3 *2 *1 *0 

The product is the sum of this array of single-bit 
products. However, notice that several summands are nega- 
tive quantities. Therefore, they can not be simply added 
as is the magnitude binary multiplier. The subtraction 
capability of the MC10287 is utilized when considering 
these negative quantities. 

A standard full adder is symbolized as: 



A 




in which all inputs are positive quantities. If one input is 
negative (such as B), the outputs C ou t and S must be 
coded such that they can represent the 4 possible output 
conditions. If B can be a negative one or zero, the- 
output can then be: 

net output = < +1 
( +2 

If C 0 ut, whose weight is twice that of S, is assigned • 
positive value and S is a negative value, the above values 
can be represented: J 

net output = 2 • C ou t - S 

where: 

-1 = 0-1 

0=0-0 ^ 
+1 = 2-1 
+2=2-0 

If the truth table is written and logic equations gsnert 
ated, the result is a subtractor. That is, a sub tractor used 
in place of a full adder produces the proper outputs. The 
symbol for the subtractor is: 



A 




-s 



Also, if the input variables are multiplied by -1, the 
outputs also are multiplied by -1. Thus, the following 
devices are equivalent: 




-s s 
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MC 10287 (continued) 



A basic adder/subtr actor can then handle all the varying 
situations that appear in the multiplication matrix. 
If the 2's complement matrix is rearranged: 



-X1Y3 
-X2V3 -X3V1 
X 3V3 -X3Y2 X 2V2 



-X0V3 

-X3V0 X 2V0 X 1V0 X 0V0 

X2V1 xivi X0V1 

X 1V2 X 0V2 



-Z7 26 



Z5 



Z4 



23 



Z2 



Z1 ZQ 



The adder /subtractor array for this configuration is 
shown in Figure 2. Care must be taken to insure that the 
proper mode of operation (add or subtract) appears at 
each summing node as a function of the positive and 
negative weighted inputs. 

The summand matrix can be altered different ways to 
speed up the multiplier array. Reference 2 discusses the 
algorithm used with the MC10287 in detail. Also, the 
techniques of Reference 1 also apply to 2's complement 
arrays using the MC10287. 

Table 2 gives typical multiply times for 2's complement 
arrays for n-bjt by n-bit multipliers. 



TABLE 2 - TYPICAL MULTIPLY TIME FOR AN n-BIT BY 
n BIT 2's COMPLEMENT ARRAY MULTIPLIER 



Number of Bits 


Total Multiply Time 
(ns) 


Package Count 


4 


14 


6 


8 


25 


28 


12 


39 


66 


16 


44 


120 



IMPROVED SWITCHING DELAYS 

The specified ac switching delays are given for output 
loading of 50 £2 to -2 volts. With lower output current, 
propagation delays will be improved and decreased multi- 
ply times can result. For output loading of 1 kH to V££, 
the following delays are typical. 

Input Output Delay (ns) 

CO C2 1.7 

AO C2 2.8 

AO SO 2.8 

BO SO 3.1 

AO S1 3.9 

BO S1 4.4 

MO SI 8.7 
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FIGURE 2 - 4-BIT BY 4-BIT 2's COMPL EMENT ARRAY MULTIPLIER 
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A M EC L 1 0,000 series 

QUAD OR/NOR GATE ) 



MC10501 



POSITIVE LOGIC 



4 ^d*» 2 (6) 

l — — 5 o) 



NEGATIVE LOGIC 



-3 (7) (1D 7 
-6 (10) 



fc* -N<^ 14(2) (14)1 

' *J 11 (15) 




-15 (3) (1)13 
_9 (13) (16) 12 



Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 

Numbers in parenthesis denote pin numbers for F package 
(Case 650). 



CASE 


V CC1 


V CC2 


vee 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



The MC10501 is a quad 2-input OR/NOR 
gate with one input from each gate common to 
pin 12 in the L package and pin 16 in the F 
package. Input pulldown resistors eliminate the 
need to tie unused inputs to an external supply. 



Pp = 25 mW typ/gate (No Load) 

t pd = 2.0 ns typ 

Output Rise and Fall Time: 
= 3.5 ns typ (10% - 90%) 
= 2.0 ns typ (20% - 80%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



^CC1 = V CC2 
+ 2.0 Vdc 
O 



Input 



25 mF 



r 



: 0.1 AiF _ 



Pulse Generator 

Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 



Unused outputs 
connected to a 
100-ohm resistor 
to ground. 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 



r 



vee 



PROPAGATION DELAY 



V ou t NOR 



I- 



80% 
50% 
20% 



80% 

50% 
20% 



— t-+ I— — - t+- — 




See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



2 
o 

—A 

O 

CI 

o 



Tamparatura 

-55 °C 
♦25°C 
+126°C 


TEST VOLTAGE VALUES 


(Vcd 
Gnd 


(Volts) 


V IH max 


V|L min 


V IHA min 


V|LA max 


V E E 


-0.880 


-1.920 


-1.255 


-1.510 


-5.2 


-0.780 


-1.850 


-1.105 


-1.475 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Undar 
Tact 


MClOGOILTaat Limto 


TCCT Writ TARE APOI ICn TO Dl kJC 1 ICTCn BCI OMI. 


-56°C 


♦25°C 


+126°C 


Unit 












Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V IH max 


V|L min 


VlHAmin 


VILA max 


V E E 


Power Supply Drain Current 


*E 


8 




29 




20 


26 




29 


mAdc 










8 


t.16 


Input Current 


*inH 


4 

12 




450 
910 






265 
536 




265 
536 


nAdc 
MAdc 


4 

12 










1.16 
1.16 


■inL 


4 

12 


0.5 
0.5 




0.5 
05 






0.3 
0.3 




MAdc 
MAdc 




4 

12 






8 
8 


1.16 
1.16 


Logic "1" 

Output Voltage 


V 0 H 


5 
5 
2 
2 


-1.080 

I 


-0.880 

1 


-0.930 

I 




-0.780 

1 


-0.825 

r 


-0.630 

1 


Vdc 

1 


12 
4 








8 

1 


1.16 

\ 


Logic "0" 

Output Voltage 


vol 


5 
5 
2 
2 


-1.920 

1 


-1.655 

I 


-1.850 

I 




-1.620 

i 


-1.820 

J 


-1.545 

1 


Vdc 

1 


12 
4 








8 

i 


1.16 

1 


Logic "1" 

Threshold Voltage 


VOHA 


5 
5 
2 
2 


-1.100 

I 




-0.950 

i 






-0.845 

I 




Vdc 

1 






12 
4 


12 
4 


8 

\ 


1.16 

1 


Logic "0" 

Threshold Voltage 


VOLA 


5 
5 
2 
2 




-1.635 

I 






-1.600 

1 




-1.525 

i 


Vdc 

1 






12 
4 


12 
4 


8 

\ 


1.16 

\ 


Switching Times 

(lO&ohm load) 
Propagation Delay 

Rise Time 
(20 to 80%) 

Fall Time 
(20 to 80%) 


M+2- 
t4-2+ 
M+5+ 
M-5- 

*2+ 

t5+ 

<2- 

»5- 


2 
2 
5 
5 
2 
5 
2 
5 




3.7 

I 

4.0 

I 


1.0 

■I 

1.1 

1 




2.9 

1 

3.3 

I 




3.7 

i 

4.0 

1 








Puis* In 


Pulai Out 


-3.2 V 


♦2.0 V 


1 


0 


2 


0 


1 


0 




s 


4 




2 
2 
5 
5 
2 
5 
2 
5 


1 


i 


1.1 


6 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100- ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



2 
o 

o 
en 
o 

-A 

3 

D 

r+ 

5* 
c 

8. 



@Test 
Temperature 

-55°C 
♦25°C 
+125°C 


TEST VOLTAGE VALUES 


<Ycc> 

Gnd 


(Volts) 


V|H max 


V|L min 


V|HA min 


Vila max 


V E E 


-0.830 


-1.920 


-1.255 


-1 510 


-52 


-0.720 


-1.850 


-1.105 


-1.475 


-5.2 


-0.580 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10601F Test Limits 


tcct v/ru TARE APPI icn TO DlfclC 1 ICTCn DC 1 r»UU . 


-55°C 


♦25°C 


+125°C 


Unit 












Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V IH max 


V IL min 


V|HA min 


V ILA max 


V E E 


Power Supply Drain Current 


>E 


12 




29 




20 


26 




29 


mAdc 










12 


4,5 


Input Current 


",nH 


8 
16 




450 
910 






265 
535 




265 
635 


»iAdc 
MAdc 


8 
16 








12 
12 


4.5 
4,5 


•inL 


8 
16 


0.5 
0.5 




0.5 
05 






0.3 
0.3 




MAdc 
MAdc 




8 
16 






12 
12 


4,5 
4,5 


Logic "1" 

Output Voltage 


V 0 H 


9 
9 
6 
6 


-1.080 

i 


-0.830 

1 


-0.930 

I 




-0.720 

I 


-0.825 

t 


-0.580 

I 


Vdc 

1 


16 
8 








12 

i 


4 5 

i 


Logic "0" 

Output Voltage 


vol 


9 
9 
6 
6 


-1 920 

I 


-1.655 

I 


-1.850 

I 




-1.620 

\ 


-1.820 

J 


-1.545 

1 


Vdc 

1 


16 
8 








12 

I 


4,5 

\ 


Logic "1" 

Threshold Voltage 


V0HA 


9 
9 
6 
6 


-1.100 

1 




-0.950 

I 






-0.845 

I 




Vdc 

\ 






16 
8 


16 
8 


12 

J 


4,5 

I 


Logic "0" 

Threshold Voltage 


vola 


9 
9 
6 
6 




-1 635 

I 






-1.600 

t 




-1.525 

1 


Vdc 

I 






16 
8 


16 
8 


12 

I 


4,5 

1 


Switching Times 

(100-ohm load) 
Propagation Delay 

Rise Time 
(20 to 80%) 

Fall Time 
(20 to 80%) 


*8+6- 
*8-6+ 
*8+9+ 
ta-9- 

*6+ 
»9+ 
16- 
S9- 


6 
6 
9 
9 

6 
9 
6 
9 






10 

I 

1.1 

I 




2.9 

I 

3.3 

J 






ns 






Pulse In 


Pulse Out 


-3.2 V 


♦2.0 V 


2 


0 


8 


6 
6 
9 
9 
6 
9 
6 
9 


1 


2 


4,5 



MECL 10,000 series 

QUAD 2-INPUT GATE 1 



MC10502 



POSITIVE LOGIC 



NEGATIVE LOGIC 




(16) 12 15 (3) 

(1) 13 *l 9 (13) 



2 


(6) 


(8) 
(9) 


4 


3 


(7) 


(10) 
(11) 


6 


14 


(2) 


(14) 
(15) 


10 
11 


15 


(3) 


(16) 


12 


9 


(13) 


(1) 


13 



(6) 



14 (2) 



Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 

Numbers in parenthesis denote pin numbers for F package 
(Case 650). 



CASE 


V C C1 


V CC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



The MC10502 is a quad 2-input NOR gate. 
Input pulldown resistors eliminate the need to 
tie unused inputs to an external supply. 



P D = 25 mW typ/gate (No Load) 

t pd = 2.0 ns typ 

Output Rise and Fall Time: 
= 3.5 nstyp (10% - 90%) 
= 2.0 nstyp (20% - 80%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



+ 2.0 Vdc 
O 



Input 



Pulse Generator 



Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 



25 hf ; 



50- ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 



6-3.2 Vdc 
V E E 



PROPAGATION DELAY 



Unused outputs 
connected to a 
100-ohm resistor 
to ground. 



X 



J2 



80% 
50% 
20% 



80% 

50% 
20% 



See General Information section for packaging and maximum ratings. 

3-235 



ELECTRICAL CHARACTERISES 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



o 
o 

8 

C 
CO 
Q. 



©Test 
Temperature 

-55°C 
+25°C 
+125°C 


TEST VOLTAGE VALUES 


(V CC I 
Gnd 


(Volts) 


V IH max 


V|L min 


V|HA min 


v ILAmax 


Vee 


-0.830 


-1.920 


-1.255 


-1.510 


-5.2 


-0.720 


-1 850 


-1 105 


-1.475 


-5.2 


-0.580 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10502L Test Limit* 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


Unit 


v lH max 


V IL min 


V IHA min 


V ILA max 


v E e 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Drain Current 


'E 


8 




29 




20 


26 




29 


mAdc 










8 


1.16 


Input Current 


'inH 


12 




450 






265 




265 


>iAdc 


12 








8 


1.16 


•inL 


12 


0.5 




0.5 






0.3 




jxAdc 




12 






8 




Logic "1" 

Output Voltage 


V 0 H 


9 
9 
15 
15 


-1.080 

I 


-0.830 

J 


-0.930 

i 




-0.720 

1 


-0.825 

i 


-0.580 


Vdc 

I 


12 
13 








8 

1 


1.16 

1 


Logic "0" 

Output Voltage 


vol 


9 
9 
15 
15 


-1.920 

I 


-1.655 

1 


-1.850 

1 




-1 620 

I 


-1.820 

1 


-1.545 

1 


Vdc 

I 


12 
13 








8 

» 


1.16 

1 


Logic "T' 

Threshold Voltage 


VOHA 


9 
9 
15 
15 


-1.100 

1 




-0.950 

1 






-0.845 

1 




Vdc 

I 






12 
13 


12 
13 


8 

I 


1.16 

1 


Logic "0" 

Threshold Voltage 


VOLA 


9 
9 
15 
15 




-1.635 

I 






-1.600 

t 




-1.525 

I 


Vdc 

I 






12 
13 


12 
13 


8 

1 


1.16 

1 


Switching Times 
(100-ohm load) 
Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


M2+15- 
M2-15+ 
f 12+9+ 
M2-9- 
«15+ 

tg+ 

«15- 
*9- 


15 
15 
9 
9 
15 
9 
15 
9 


1.0 


3.7 

I 

4.0 

I 


1.0 

i 

1.1 

t 


2.0 


• 2.9 

I 

3.3 

I 




3.7 

I 

4.0 

I 


ns 






Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


1 


0 


12 
f 


15 
15 
9 
9 
15 
9 
15 
9 


8 


1.16 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



2 

o 

§ 

o 

8 

D 

r+ 

d' 
C 

8. 



























TEST VOLTAGE VALUES 




























(Volts) 






















@ Test 
Temperature 


V IH max 


V IL min 


V|HA min 


V ILA max 


Vee 
























-55°C 


-0.880 


-1.920 


-1.255 


-1.510 


-5.2 






















+25°C 




-0.780 


-1.850 


-1 105 


-1.475 


-5.2 






















+125°C 




-0.630 


-1.820 


-1.000 


-1.400 


-5.2 








Pin 
Under 


MC10502F Test Limits 










-55°C 


♦25°C 


+125°C 






i co i vuLiMUCHrrucu ii/rma 


LIJI CIS DCLUI 




<v CC > 

Gnd 


Characteristic 


Symbol 


Test 


Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V|H max 


VlLm.n 


V|HA min 


V|LA max 


v E e 


Power Supply Drain Current 


'E 


12 




29 




20 


26 




29 


mAdc 










12 


4,5 


Input Current 


'mH 


16 




450 






265 




265 


>iAdc 


16 








12 


4,5 




W 


16 


0.5 




0.5 






0.3 




*iAdc 




16 






12 


4,5 


Logic "1" 

Output Voltage 


V 0 H 


13 
13 
3 
3 


-1.080 

t 


-0.880 

I 


-0930 

\ 




-0.780 


-0.825 

1 


-0.630 

I 


Vdc 

I 


16 








12 

1 


4,5 

i 


Logic "0" 

Output Voltage 


vol 


13 
13 
3 
3 


-1.920 

I 


-1 655 

t 


-1.850 

1 




-1 620 


-1.820 

1 


-1.545 

I 


Vdc 

I 


16 

1 








12 

1 


4,5 

i 


Logic "1" 

Threshold Voltage 


VOHA 


13 
13 
3 
3 


-1.100 

I 




-0.950 

1 






-0.845 

1 




Vdc 

I 






16 


16 

1 


12 

J 


4.5 

1 


Logic "0" 

Threshold Voltage 


V0LA 


13 
13 
3 
3 




-1.635 

\ 






-1.600 




-1.525 

I 


Vdc 

I 






16 
1 


16 

1 


12 

I 


4,5 

1 


Switching Times 
(100-ohm load) 




























Pulse In 


Pulse Out 


-3.2 V 


♦2.0 V 


Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


^6+3- 
*16+3+ 
M6+13+ 
l 16+13- 
<3+ 
M3+ 
t3- 
l 13- 


3 
3 

13 
13 

3 
13 

3 
13 






1.0 

I 

11 

1 


20 


2 9 
33 








s 




I 


16 


3 
3 

13 
13 

3 
13 

3 
13 


12 


4,5 

* 



quad 2-input and gate ) M EC L 1 0,000 series 

MC10504 



P D = 35 mW typ/gate (No load) 

tpd = 2.7 ns typ 

Output Rise and Fall Times: 
= 3.5 ns typ (10% - 90%) 
= 2.0 ns typ (20% - 80%) 

POSITIVE LOGIC 




(16)12 O ^| NC^» O 9 

(1)13 O ^ | > ^ O 1 



9 (13) 
5(3) 



Numbers at ends of terminals denote pin numbers for 
L package (Case 620). 

Numbers in parenthesis denote pin numbers for 
F package (Case 650). 



CASE 


V CC1 


V CC2 


VEE 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



The MC 10504 provides a very useful low power, high 
speed logic AND function. High Z input pulldown resistors 
allow high dc and ac fanouts and eliminate the need to 
tie unused inputs to an external supply. The open emitter 
outputs allow maximum flexibility in the selection of ter- 
mination techniques and minimize the power requirements 
when driving transmission lines. Open emitter outputs 
also allow wire-ORing capability, which is very useful in 
control, bussing, and communications in high speed central 
processors, high speed peripherals, digital communication 
systems, minicomputers and instrumentation. 



NEGATIVE LOGIC 



(10) 6 O- 

(11) 7 O- 



SO 
3>- 



(14) 10O- 



so- 
set 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



v in V CC1 V CC2 

To Channel "A" +2.0 Vdc 



Pulse Generator 



Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 




0 i ^F 




To 








Channel 








"B" 





PROPAGATION DELAY 



+ 1.11 V (X jQ 
0.1 mF Tjn 



V ou t N AND 



Unused outputs connected to 
a 100-ohm resistor to ground. 



+ 1.11 ' 

+ 0.31 ' 



\-50% 
V.20% 



— H t- + I — — H t+- 1- — 



80% 

50% 
20% 




-3.2 Vdc 



50 ohm termination to 
ground located in each v 
scope channel input. ^ 

All input and output cables to the scope are equal lengths of 50-ohm coaxial cable. 
Wire length should be < 1/4 inch from TPj n to input pin and TP Qut to output pin. 
V Qut is 2:1 attenuated. 



See General Information Section for packaging and maximum ratings. 



3-238 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 100-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 

-55°C 
+25°C 
+125°C 



Characteristic 



Power Supply Drain Current 



Input Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times* 

(100-ohm load) 
Propagation Delay 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



Symbol 



'inL 



VQH 



VOL 



VOHA 



VQLA 



^2+9- 
l 12-9+ 
*12+15+ 
M2-15- 
M3+9+ 

tis+is- 

*9+ 
*15+ 

t9- 
M5- 



Pin 
Under 
Test 



9 
9 
9 
15 



9 
15 
15 
15 



9 
9 
15 
15 



9 
9 
15 
15 



9 
9 
15 
15 
9 
15 
9 
15 

9 
15 



-55°C 



-1.655 -1.850 



MC10504L Test Limits 



+25°C 



Typ 



2.7 
2.7 



35 



+125°C 



-0.845 



MAdc 



jiAdc 
jiAdc 



TEST VOLTAGE VALUES 



(Volts) 



VlHm 



VlLrr 



VlHAir 



-1.255 



v ILAm 



-1.400 



V£E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHrr 



12 
13 
12,13 



12.13 



13 
12 



12 
13 
12 
13 



12 
13 
12 
13 



V|Lm 



VlHAm 



13 
12 



13 
12 



VlLArr 



13 
12 



13 
12 



9 
9 
15 
15 
9 
15 
9 
15 
9 
15 



Vee 



o 

Ul 
O 

8 

D 

r+ 

c 

CD 
Q. 



<v ec > 

Gnd 



1.16 



Tie- 
Lie 



1.16 



1.16 



* Inputs 4, 7, 10, and 13 will behave similarly for ac and I j n n values. 
Inputs 5, 6, 11, and 12 will behave similarly for ac and lj n H values. 



ELECTRICAL CHARACTERISTICS 

Each full temperature range M EC L 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



16 o— -fcj— "^^-o 13 



@Test 
Temperature 
-55°C 
+25°C 
+125°C 



Power Supply Drain Current 



Input Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times* 

(100-ohm load) 
Propagation Delay 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



Symbol 



Vqh 



vol 



v OHA 



VQLA 



*16+3+ 

l 16-3- 

^6+13- 

t 16-13+ 

M+3^ 

M + 13+ 

*3+ 
*13+ 
*3- 
M3- 



Pin 
Under 
Test 



3 

13 
13 
13 



3 
3 
3 

13 



3 
3 

13 
13 



3 
3 
13 
13 



3 

3 
13 
13 

3 
13 

3 
13 

3 

13 



-55°C 



450 

375 



MCI 0504 F Test Limits 



Typ 



2.7 
2.7 
2.0 



265 
220 



+125°C 



265 
220 



MAdc 
jiAdc 



TEST VOLTAGE VALUES 



(Volts) 



v IHmax v ILmin v IHAmin v ILAm*x VEE 



-0.8 



-1 920 



-1.255 



-1.510 



-5.2 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHrr 



1 

1.16 



1 

16 
1.16 



1 

16 
1 

16 



16 
1 

16 
1 



ViLrr, 



VlHArti 



16 
1 



1 

16 



v ILAm 



16 
1 



1 

16 



3 
3 
13 
13 
3 
13 

3 
13 

3 
13 



VEE 



12 
12 



o 

(71 
O 

8 

C 

8. 



<v CC > 

Gnd 



4.5 
4,5 



4.5 



4,5 



4.5 



'Inputs 1, 8. 11 and 14 will behave similarly for ac and l jnH values. 
Inputs 9, 10, 15 and 16 will behave similarly for ac and l jnH values. 



MECL 10,000 series 

TRIPLE 2-3-2 INPUT 
OR/NOR GATE 



MC10505 



POSITIVE LOGIC 



NEGATIVE LOGIC 



3 (7) 


(8) 4- 


2 (6) 


(9) 5- 




(13) 9 


6 (10) 


7 (11) 


(14) 10 






(15) 11 


14 (2) 


(1)13 


15 (3) 


(16) 12 



(15)11-1 (15)11-1 ' 



(7) 
(6) 

-6 (10) 
(11) 



Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 

Numbers in parenthesis denote pin numbers for F package 
(Case 650). 



CASE 


V CC1 


V CC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



The MCI 0505 is a triple 2-3-2 input gate. 
Input pulldown resistors eliminate the need to 
tie unused inputs to an external supply. 



Pq = 30 mW typ/gete (No Load) 

tpd = 2 0 ns *VP 

Output Rise and Fall Time 
= 3.5 ns typ (10% - 90%) 
= 2.0 ns typ (20% - 80%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



©- 



Pulse Generator 

Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
( 20 to 80%) 



V CC1 = V CC2 
+ 2.0 Vdc 



V out NOR V out OR 



^ 25 M F ^ 



T. 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TP jn to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 



: 0.1 MF 



6-3.2 Vdc 
EE 



PROPAGATION DELAY 



Unused outputs 
connected to a 
100-ohm resistor 
to ground. 



— \ J * , - 1,v 

\ 50% * 

> +0.31 V 



80% 
50% 
20% 



80% 

50% 
20% 



— t-+ \— — t+- — 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 



O 

CJl 

o 
en 

rT 
O 

D 

c 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 

-55°e 
♦2S°C 
+125°C 


TEST VOLTAGE VALUES 


<v C c» 

Gnd 


(Volts) 


V|H max 


V IL min 


V|HA min 


V ILA max 


V E E 


-0.880 


-1.920 


-1.255 


-1.510 


-5.2 


-0.780 


-1.850 


-1.106 


-1.475 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10S05L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


♦25°C 


+125°C 


Unit 


V|H max 


V IL min 


v IHAmin 


v ILAmax 


V£E 


Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Drain Current 


•e 


8 




24 




17 


21 




24 


mAdc 










8 


1.16 


Input Current 


<inH 


4 




450 






265 




265 


jiAdc 


4 








8 


1.16 


■inL 


4 


0.5 




0.5 






0.3 




»iAdc 




4 






8 


1.16 


Logic "1" 

Output Voltage 


VOH 


3 
2 


-1.080 
-1.080 


-0.880 
-0.880 


-0.930 
-0.930 




-0.780 
-0.780 


-0.825 
-0.825 


-0.630 
-0.630 


Vdc 
Vdc 


4 








8 
8 


1.16 
1.16 


Logic "0" 

Output Voltage 


vol 


3 
2 


-1.920 
-1.920 


-1.655 
-1.655 


-1.850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


4 








8 
8 


1.16 
1.16 


Logic "1" 

Threshold Voltage 


v OHA 


3 
2 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 






4 


4 


8 
8 


1.16 
1.16 


Logic "0" 

Threshold Voltage 


VOLA 


3 
2 




-1.635 
-1.635 






-1.600 
-1 600 




-1.525 
-1.525 


Vdc 
Vdc 






4 


4 


8 
8 


1.16 
1.16 


Switching Times 
(100-ohm load) 
Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

120 to 80%) 


M+3- 
*4-3+ 
«4+2+ 
t 4 - 2 - 

»3+ 

t2+ 

l 3- 

t2- 


3 
3 
2 
2 
3 
2 
3 
2 




3.7 

t 

4.0 

J 


1.0 

I 

1.1 

1 




2.9 

I 

3.3 

J 




3.7 

I 

4.0 

I 








Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


1 


0 


2 


0 


1 


0 


r 


s 


4 




3 
3 
2 
2 
3 
2 
3 
2 


t 




1, 


6 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



s 

o 
o 

CJI 

o 

CJI 

fT 
o 

D 

5' 
c 

CD 
Q_ 







TEST VOLTAGE VALUES 


<vcc> 

Gnd 


©Test 
Temperature 

-55 °C 
♦25°C 
+12S°C 


(Volt*) 


V IH max 


V IL min 


V|MA min 


Vila max 


v E e 


-0.880 


-1920 


-1.256 


-1.510 


-5.2 


-0.780 


-1.850 


-1.105 


-1.476 


-6.2 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10505F Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTEO BELOW: 


-55°C 


♦25°C 


+125°C 


Unit 


V|H max 


V|L min 


V|HA min 


V|LA max 


VEE 


Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Drain Current 


>E 


12 




24 




17 


21 




24 


mAdc 










12 


4.6 


l ( nput Current 


l.nH 


8 




450 






265 




265 


MAdc 


8 








12 


4.5 


■inL 


8 


0.5 




0.5 






0.3 




MAdc 




8 






12 


4,5 


Logic "1" 

Output Voltage 


V 0 H 


7 
6 


-1.080 
-1.080 


-0.880 
-0.880 


-0.930 
-0.930 




-0.780 
-0.780 


-0.825 
-0.825 


-0.630 
-0.630 


Vdc 
Vdc 


8 








12 
12 


4.5 
4.5 


Logic "0" 

Output Voltage 


vol 


7 
6 


-1.920 
-1.920 


-1.655 
-1.655 


-1.850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


8 








12 
12 


4,5 
4.5 


Logic "1" 

Threshold Voltage 


VOHA 


7 
6 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 






8 


8 


12 
12 


4.5 
4.5 


Logic "0" 

Threshold Voltage 


VOLA 


7 
6 




-1.635 
-1.635 






-1 600 
-1 600 




-1.525 
-1.525 


Vdc 
Vdc 






8 


8 


12 
12 


4,6 
4,5 


Switching Times 
(100-ohm load) 
Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


l 8+7- 
»8-7+ 
18+6+ 
t8-6- 

t7+ 

*6+ 

»7- 

*6- 


7 
7 
6 
6 
7 
6 
7 
6 






1.0 

1 

1.1 

1 




2.9 

J 

3.3 

I 












Pulta In 


Pulta Out 


-3.2 V 


♦24) V 


2 


0 


r 


s 


8 




7 
7 
6 
6 
7 
6 
7 
6 


12 


4.6 
1 



MECL 10,000 series 

TRIPLE 4-3-3 INPUT GATE 



MC10506 



POSITIVE LOGIC 



NEGATIVE LOGIC 



(8) 

(9) 
(10) 
(11) 
(13) 
(14) 
(15) 

(16) 12 
(1) 1 
(2) 




5-l 



(8) 

(9) 
(10) 6-T 
(11) 




9 1 (13) 9— | r^. 

10—^^ J)Q^2(6) (14) 10 —-^ 

12 L_aW . (16) 12—| 

13— -^_J>0^-15(3) (1 ) 13 —^ Z *^- 1 

14— ' (2 ) 1 4 ' 



Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 

Numbers in parenthesis denote pin numbers for F package 
(Case 650). 



CASE 


V CC1 


V CC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



The MC 10506 is a triple 4-3-3 input NOR 
gate. Input pulldown resistors eliminate the need 
to tie unused inputs to an external supply. 



Pp = 30 mW typ/gate (No Load) 

t pd = 2.0 ns typ 

Output Rise and Fall Time 
= 3.5 ns typ (10% - 90%) 
= 2.0 ns typ (20% - 80%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



50-ohm termination to ground lo- 
cated in each scope channel input. 

AH input and output cablet to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 



PROPAGATION DELAY 



V in 



J. 



80% 
50% 
20% 



Pulse Generator 

Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 



V CC1 = V CC2 
+ 2.0 Vdc 

0 



25 MF^jT" 



T 

ut r 

^— 1 !- 



~^o.i mf 




Unused outputs 
connected to a 
100-ohm resistor 
to ground. 



n0.1 mF 



6 -3.2 Vdc 
EE 



See General Information section for packaging. 



3-244 



ELECTRICAL CHARACTER ISITCS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





O 

I 

o 



o 
o 

D 

5' 
c 

CD 
Q. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 
-55°C 
+25°C 
+125°C 


TEST VOLTAGE VALUES 


<v C c> 

Gnd 


(Volts) 


V IH max 


v ILmin 


V IHA min 


V ILA max 


vee 


-0.880 


-1.920 


-1.255 


-1.510 


-5.2 


-0.780 


-1.850 


-1.105 


-1.475 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 




MC10506L Test L 


mits 




TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


Unit 


V IH max 


V IL min 


V|HA min 


V ILA max 


V E E 


Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Dram Current 


'E 


8 




24 




17 


21 




24 


mAdc 










8 


1.16 


Input Current 


I in H 


4 




450 






265 




265 


AiAdc 


4 








8 


1.16 


'inL 


4 


0.5 




0 5 






0.3 




jiAdc 




4 






8 


1.16 


Logic "1" 

Output Voltage 


V 0 H 


3 
2 


-1.080 
-1.080 


-0.880 
-0.880 


-0.930 
-0.930 




-0.780 
-0.780 


-0.825 
-0.825 


-0.630 
-0.630 


Vdc 
Vdc 










8 
8 


1.16 
1.16 


Logic "0" 

Output Voltage 


vol 


3 
2 


-1 920 
-1 920 


-1.655 
-1.655 


-1.850 
-1 850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


4 
9 








8 
8 


1.16 
1.16 


Logic "1 " 

Threshold Voltage 


VOHA 


3 
2 


-1.100 
-1 100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 








4 

9 


8 
8 


1.16 
1,16 


Logic "0" 

Threshold Voltage 


V 0 LA 


3 
2 




-1.635 
-1.635 






-1.600 
-1 600 




-1.525 
-1.525 


Vdc 
Vdc 






4 

9 




8 
8 


1.16 
1.16 


Switching Times. 

(100-ohm load) 
Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


'4*3- 
«4-3+ 
«3+ 

<3- 


3 


1.0 


3.7 
3.7 
4.0 

4.0 


1.0 
10 
1.1 

1.1 


20 


2.9 
2.9 
3.3 

3.3 


1.0 


3.7 
3.7 
4.0 

4.0 








Pulse In 


Pulse Out 


-3.2 V 


+2 .0 V 


4 


3 


8 


1.16 



ELECTRICAL CHARACTER ISITCS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





o 

o 

S? 

o 
o 

r+ 

D* 
C 
CD 
Q. 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



& Test 
Temperature 

-55°C 
♦25°C 
♦125°C 


TEST VOLTAGE VALUES 


(V CC ) 
Gnd 


(Volts) 


V IH max 


V|L min 


V|HA min 


VlLA max 


V E E 


-0.830 


-1.920 


-1.255 


-1.510 


-5.2 


-0.720 


-1.850 


-1.105 


-1.475 


-5.2 


-0.580 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 




MC10506F Test Lin 


nits 




TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


Unit 


V|H max 


V|L min 


V|HA min 


VILA max 


VEE 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Dram Current 


'E 


12 




24 




17 


21 




24 


mAdc 










12 


4,5 


Input Current 


•mH 


8 




450 






265 




265 


pAdc 


8 








12 


4.5 


l.nL 


8 


0.5 




05 






0.3 




AjAdc 




8 






12 


4,5 


Logic "1 " 

Output Voltage 


V 0 H 


7 
6 


-1.080 
-1.080 


-0.830 
-0.830 


-0.930 
-0.930 




-0.720 
-0.720 


-0.825 
-0.825 


-0.580 
-0.580 


Vdc 
Vdc 










12 
12 


4,5 
4,5 


Logic "0" 

Output Voltage 


vol 


7 
6 


-1.920 
-1.920 


-1.655 
-1.655 


-1.850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1 545 
-1.545 


Vdc 
Vdc 


8 
13 








12 
12 


4,5 
4,5 


Logic "1" 

Threshold Voltage 


VOHA 


7 
6 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 








8 

13 


12 
12 


4,5 
4,5 


Logic "0" 

Threshold Voltage 


VOLA 


7 
6 




-1.635 
-1.635 






-1.600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 






8 
13 




12 
12 


4,5 
4,5 


Switching Times. 

(100-ohm load) 
Propagation Oelay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


l 9+7- 
<9-7 + 
«7 + 

17- 


7 






1.0 
1.0 
1.1 

1.1 


2.0 


2.9 
2.9 
3.3 

3.3 






ns 






Pulse In 


Pulse Out 


-3.2 V 


♦2.0 V 


8 


7 


12 


4,5 



MECL 10,000 series 

TRIPLE 2-INPUT EXCLUSIVE 
"OR'VEXCLUSIVE "NOR' 



MC10507 



(8) 4 

(9) 5 



POSITIVE LOGIC 

A _ , ^ _ Y . 



NEGATIVE LOGIC 



2 (6) 

3 (7) 



(13) 9— teCl 11 (15) 

(11) 7— WJ 10(14) 

(2) 14— fciJ 12 (16) 

(3) 15— 13(1) 



2 (6) 

3 (7) 



(8) — 

(9) 5 I4L^ 

(13) 9 — C^J 11(15) 

(11) 7 r>J \ J fa* 10(14) 

(2) 14 r-iT ^ 12(16) 

(3) 15 r-JJ Jtp* 13(1) 



Z = (A • B) + (A • B) 
Y = (A • B) + (A • B) 



Z = (A • B) + (A • B) 
Y = (A • B) + (A • B) 



Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 

Numbers in parenthesis denote pin numbers for F package 
(Case 650). 



CASE 


V CC1 


V CC2 


vee 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



The MC 10507 provides three positive logic 
Exclusive OR and Exclusive NOR functions for 
high speed applications. Input pulldown resistors 
eliminate the need to tie unused inputs to V^E 



P D = 40 mW typ/gate (No Load) 

tpjj = 2.5 nstyp 

Output R ise and Fall Times 
= 2.0 nstyp (20% to 80%) 
= 3.5 ns typ (10% to 90%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V CC1 = V CC2 
+ 2.0 Vdc 
O 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 




Pulse Generator 



Input Pulse 
t + = t- = 2.0 ± 0.2 ns 
(20 to 80%) 



PROPAGATION DELAY 



I )) ^ I Urn 
I H. A P cor 



— I — \X No 1 — 100 -ohm r 

| jj ^) | to ground. 



used outputs 
nnected to a 
resistor 



V in \ 5 0% / 



0.1 MP 



6 -3.2 Vdc 

v E e 



V ou t NOR 



80% 
50% 
20% 



80% 

50% 
20% 





See General Information section for packaging. 
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CO 
00 



ELECTRICAL CHARACTER ISITCS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



9 Test 
Temperature 

-56 °C 
♦25°C 
♦128°C 



Power Supply Drain Current 
Input Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times (100 CI load) 
Propagation Delay 



Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 



Under 
Test 



4.9.14 
5.7.15 



Inputs 
4, 9 or 14 
to either 
Output 
Inputs 
5.7, or 15 
to either 
Output 



MC10S07L Test Limits 



450 

375 



265 
220 



M Adc 
/iAdc 



TEST VOLTAGE VALUES 



VEE 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Lr 



Input 
5. 7, or 



VEE 



Corresponding 
Ex-OR/Ex-NOR 
Outputs 



Corresponding 
Ex-OR/Ex-NOR 
Outputs 



Corresponding 
Ex-OR/Ex-NOR 
Outputs 



<V CC > 
God 



'Individually test each input applying Vm or V|(_ to ir 
"Any Output 



1.16 
1.16 



2 
O 

o 

Ul 

o 

rT 
o 

D 

d' 
c 

<D 
Q. 



fO 
CO 



ELECTRICAL CHARACTER ISITCS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



Power Supply Drain Current 
Input Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Threshold Voltage 



Logic ■'0" 

Threshold Voltage 



Switching Times (100 11 load) 
Propagation Delay 



Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 



Under 
Test 



2,8.13 
3.9.11 



2.8 or 13 
to either 
Output 
Inputs 

3.9 or 1 1 
to either 
Output 



©Test 
Temperature 

-55°C 
+25°C 
♦125°C 



450 
375 



MC10507F Test Limits 



Mirv Max 



0.5 
-0.930 



265 
220 



265 
220 



<iAdc 
*iAdc 



TEST VOLTAGE VALUES 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



8.9 
8 



9 

8.9 



VlLr, 



Input 
3.9 or 11 



Any Input 
Any Input 



Vila n 



Vee 



Corresponding 
Ek-OR/Ek-NOR 
Outputs 



Corresponding 
Ex-OR/Ex NOR 
Outputs 



Corresponding 
Ex-OR/Ex-NOR 
Outputs 



Q 
CJI 

o 



o 
o 

-D 

c 

<D 
Q. 



<v C c> 

Gnd 



4.5 
4,5 
4,5 



'Individually test each input applying V|h or V| L to input under test. 
"Any Output 



MECL 10,000 series 

DUAL 4-5-INPUT 1 iv.lul. iu,wv W ..w 

"OR/NOR" GATE 

MC10509 



POSITIVE LOGIC 



NEGATIVE LOGIC 




Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 

Numbers in parenthesis denote pin numbers for F package 
(Case 650). 



CASE 


V CC1 


V CC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



The MC 10509 is a dual 4-5 input OR-NOR 
gate which is pin compatible with the MECL III 
MC1660L dual OR-NOR gate. All inputs are 
terminated by a 50 k ohm resistor to Vgg 
eliminating the need to tie unused inputs low. 



tpd = 2.0 ns typ 

P D = 30 mW typ/gate (No Load) 
Output Rise and Fall Times 
(10% to 90%) 3.5 ns 
(20% to 80%) 2.0 ns 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



^CCI = V CC2 
+ 2.0 Vdc 
O 



t NOR V out OR 



"1, 



Pulse Generator 



Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 




IN 



50- ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 



1 



0.1 mF 



6 -3.2 Vdc 
VEE 



Unused outputs 
connected to a 
100 -ohm resistor 
to ground. 



PROPAGATION DELAY 




See General Information section for packaging. 



3-250 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 




2 
o 

—A 

o 

CJI 

o 

CO 

rT 
O 

r+ 

c 

CD 
Q. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 

-55°C 
♦25°C 
+125°C 


TEST VOLTAGE VALUES 


<v C c> 

Gnd 


(Volts) 


V|H max 


V IL min 


V|HA min 


V ILA max 


vee 


-0.880 


-1.920 


-1.255 


-1.510 


-5.2 


-0.780 


-1.850 


-1.105 


-1.475 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10609L Test Limits 


TEST \/ni TAKE APPLIED TO PINS RFr OIW: 


-55°C 


+25°C 


+125°C 


Unit 












Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V|H max 


V|L min 


V|HA min 


V ILA max 


vee 


Power Supply Orain Current 


•e 


8 




16 




11 


14 




16 


mAdc 










8 


1.16 


Input Current 


'inH 


4 




450 






265 




265 


*iAdc 


4 








8 


1,16 


■inL 


4 


0.5 




0.5 






0.3 




jiAdc 




4 






8 


1.16 


High Output Voltage 


V 0 H 


2 
3 


-1.080 
-1.080 


-0.880 
-0.880 


-0.930 
-0.930 




-0.780 
-0.780 


-0.825 
-0.825 


-0.630 
-0.630 


Vdc 
Vdc 


4 








8 
8 


1.16 
1.16 


Low Output Voltage 


vol 


2 
3 


-1.920 
-1.920 


-1.655 
-1.655 


-1.850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


4 








8 
8 


1.16 
1.16 


High Threshold Voltage 


V 0 HA 


2 
3 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 






4 


4 


8 
8 


1.16 
1.16 


Low Threshold Voltage 


VOLA 


2 
3 




-1.635 
-1.635 






-1.600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 






4 


4 


8 
8 


1.16 
1.16 


Switching Times 
(100 ohm load) 
Propagation Delay 

Rise Time 
(20 to 80%) 

Fall Time 
(20 to 80%) 


M+2+ 
t 4 _ 2 - 
t4+3- 
»4-3 + 

»2+ 
<3+ 
*2- 
*3- 


2 
2 
3 
3 
2 
3 
2 
3 




3.7 

1 

4.0 

1 


1.0 

I 

1.1 

I 


2.0 


2.9 

1 

3.3 

1 




3.7 

I 

4.0 

I 








Pulse In 


Pulse Out 


-3.2 V 


♦2.0 V 


1 


0 


1 


0 


r 


s 


4 


2 
2 
3 
3 
2 
3 
2 
3 


8 


1.16 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 






2 
o 

o 

CI 

© 

CO 

8 

D 
(-+■ 

D* 
C 
CD 
Q. 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



CO 
Ul 

ro 



@Test 
Temperature 
-55°C 
+25°C 
+125°C 



Pin 
Under 
Test 



MC10509F Test Limits 



-55°C 



+25°C 



+125°C 



TEST VOLTAGE VALUES 



VlHn 



V|Lr 



V|HA n 



VlLAn 



TEST VOLTAGE APPLIED TO PINS BELOW: 



V|HA n 



VlLAn 



VEE 



vee 



(vcc) 

Gnd 



Power Supply Dram Current 



High Output Voltage 



VQH 



-0.830 
-0.830 



-0.930 
-0.930 



-0.720 
-0.720 



-0.825 
-0.825 



-0.580 
-0.580 



Vdc 
Vdc 



12 
12 



4.5 
4,5 



Low Output Voltage 



1.920 
1.920 



-1.655 
-1.655 



-1.850 
-1.850 



-1.620 
-1.620 



-1.820 
■1 820 



-1.545 
-1.545 



Vdc 
Vdc 



12 
12 



High Threshold Voltage 



v OHA 



1.100 
-1.100 



-0.950 
-0.950 



-0.845 
-0.845 



Vdc 
Vdc 



12 
12 



4,5 
4,5 



Low Threshold Voltage 



VQLA 



-1.635 
-1.635 



-1.600 
-1.600 



-1.525 
-1 525 



Vdc 
Vdc 



12 
12 



4,5 
4,5 



Switching Times 
(100 ohm load) 
Propagation Delay 



Rise Time 
(20 to 80%) 

Fall Time 
(20 to 80%) 



l 9+6+ 

t9-6- 

»9+7- 

t7+ 

t6- 

t7- 



MECL 10,000 series 

TRIPLE LINE RECEIVER 
(HIGH COMMON MODE) 



MC10514 



POSITIVE LOGIC 



NEGATIVE LOGIC 




2 (6) (8) 4- 

3 (7) O) 5- 

6 (10) (13) 9- 

7 (11) (14)10- 

14(2) (16)12 C^as<jPi-. 

15(3) d>13 

11(15) I 



CASE 


V CC1 


VCC2 


vee 


620 


Pin 1 


Pin 16 


Pin8 


650 


Pin 5 


Pin 4 


Pin 12 



-2 (6) 
-3 (7) 
-6 (10) 
-7 (11) 
-14 (2) 
-15 (3) 
-11 (15) 



Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 



The MC10514 is a triple line receiver designed for 
use in sensing differential signals over long lines. An 
active current source and translated emitter follower 
inputs provide the line receiver with a common mode 
noise rejection limit of one volt in either the positive 
or the negative direction. This allows a large amount 
of common mode noise immunity for extra long lines. 

Another feature of the MC10514 is that the OR 
outputs go to a logic low level whenever the inputs are 
left floating. The outputs are each capable of driving 
100-ohm transmission lines. 

This device is useful in high speed central processors, 
minicomputers, peripheral controllers, digital commu- 
nication systems, testing and instrumentation systems. 
The MC10514 can also be used for MOS to MECL 
interfacing and it is ideal as a sense amplifier for MOS 
RAM's. 

A Vqb reference is provided which is useful in 
making the MCI 051 4 a Schmitt trigger, allowing single- 
ended driving of the inputs, or other applications where 
a stable reference voltage is necessary. 



t pd = 2 ' 4 ns typ (Single Ended Input) 
t pd = 2.0 ns typ (Differential Input) 
P D = 145 mW typ/pkg (No Load) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



1 



Input 



Pulse Generator 

Input pulse 
t+ = t- = 2 0 + 0.2 ns 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin andTP out to output pin. V out 
is 2:1 attenuated. 



V CC1 - V CC2 
+ 2.0 Vdc 
O 



1 
1 



0.1 mf 



32: 



Unused outputs 
connected to a 
100-ohm resistor 
to ground. 



I r _ 



/TsO.1 JiF 



One input from each gate must 
be tied to Vqq during testing. 



0 1 »F 



X 

6-3.2 Vdc 



PROPAGATION DELAY 



is 
J? 



80% 
50% 
20% 



80% 
50% 
20% 



— t++ |— - t-- 




See General Information section for packaging. 



3-253 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs or outputs are tested in the 
same manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



o 

CJ1 



o 

D 

5' 
c 

CD 
Q_ 



@Test 
Temperature 
-55°C 
+25°C 
+125°C 


TEST VOLTAGE VALUES 


(Vcc> 
Gnd 


(Volts) 


V|H max 




VlHAmin 


V ILA max 


V B B 


V|HH* 


V|LH* 


V|HL* 


V|LL* 


vee 


-0.880 


-1.920 


-1.255 


-1.510 


From 
Pin 
11 


+0.170 


-0.920 


-1.830 


-2.920 


-5.2 


-0.780 


-1.850 


-1.105 


-1.475 


+0.280 


-0.850 


-1.720 


-2.850 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


+0.420 


-0.820 


-1.580 


-2.820 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10514L Test Limits 


Unit 


tcct \/ni ta^c a ddi icn rn Dime bci rtuu. 


-65°C 


+25°C 


+125°C 






















Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V IH max 


V IL min 


V IHA min 


V ILA max 


V B B 


V IHH* 


V|LH # 


V|HL* 


V(LL* 


vee 


Power Supply Drain Current 


'E 


8 




39 




28 


35 




39 


mAdc 




4,9,12 






5,10,13 










8 


1.16 


Input Current 


•inH 


4 




80 






45 




45 


>iAdc 


4 


9,12 






5,10,13 










8 


1.16 


'CBO 


4 




1.5 






10 




1.0 


>iAdc 




9,12 






5.10.13 










8.4 


1.16 


Logic "1" Output Voltage 


VOH 


2 
3" 


-1.080 
-1.080 


-0.880 
-0.880 


-0.930 
-0.930 




-0.780 
-0.780 


-0.825 
-0.825 


-0.630 
-0.630 


Vdc 
Vdc 


4 

9,12 


9,12 
4 






5.10,13 
5.10.13 










8 
8 


1.16 
1,16 


Logic "0" Output Voltage 


vol 


2 
3 


-1.920 
-1.920 


-1.655 
-1.655 


-1.850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


9,12 
4 


4 

9,12 






5,10,13 
5,10.13 










8 
8 


1,16 
1.16 


Logic "1" Threshold Voltage 


v OHA 


2 
3 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 


9,12 


9,12 


4 


4 


5,10,13 
5,10,13 










8 
8 


1.16 
1,16 


Logic "0" Threshold Voltage 


vola 


2 
3 




-1.635 
-1.635 






-1.600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 


9,12 


9,12 


4 


4 


5,10,13 
5,10,13 










8 
8 


1.16 
1.16 


Reference Voltage 


v B b 


11 


-1.440 


-1.320 


-1.350 




-1.230 


-1.240 


-1.120 


Vdc 










5,10,13 










8 


1.16 


Common Mode Rejection Test 


V 0 H 


2 
3 


-1.080 
-1.080 


-0.830 
-0.830 


-0.930 
-0.930 




-0.720 
-0.720 


-0.825 
-0.825 


-0.580 
-0.580 


Vdc 
Vdc 












4 


5 


5 


4 


8 
8 


1.16 
1.16 


vol 


2 
3 


-1.920 
-1.920 


-1.655 
-1.655 


-1.850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 












4 


5 


5 


4 


8 
8 


1,16 
1.16 


Switching Times (100-ohm Load) 
Propagation Delay** 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


l 4+2+ 
t 4 _ 2 . 
«4+3- 
l 4-3+ 
»2+ 
13+ 
t2- 
»3- 


2 
2 
3 
3 
2 
3 
2 
3 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 








Pulse In 


Pulse Out 












-3.2 V 


+2.0 V 






1.0 

I 

* 

1.5 
t 


2.5 

1 

2.1 

1 


4.0 

i 

3.5 

I 














2 
2 
3 
3 
2 
3 
2 
3 


5.K 


).13 


i 




1. 


6 



CO 

ro 
en 



• V|hh = ' n P ut l°9'c "1 " level shifted positive one volt for common mode rejection tests. 

V|(_n = Input logic "0" level shifted positive one volt for common mode rejection tests. 

V|H|_ = Input logic "1" level shifted negative one volt for common mode rejection tests. 

V|ll = Input logic "0" level shifted negative one volt for common mode rejection tests. 
"Delay is 2.0 ns with differential input. 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs or outputs are tested in the 
same manner. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



o 
en 



o 
o 

D 

r+ 
3* 
C 
CD 
Q. 



@ Test 
Temperature 
-55°C 
+25°C 
+125°C 


TEST VOLTAGE VALUES 


(Vcc> 
Gnd 


(Volts) 


V IH max 


V IL min 


V|HA min 


V ILA max 


V B B 


V IHH* 


V|LH* 


V|HL* 


VlLL' 


V E E 


-0.880 


-1.920 


-1.255 


-1.510 


From 
Pin 
15 


+0.170 


-0.920 


-1.830 


-2.920 


-5.2 


-0.780 


-1.850 


-1.105 


-1.475 


+0.280 


-0.850 


-1.720 


-2.850 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


+0.420 


-0.820 


-1.580 


-2.820 


-5.2 


Characteristic 


Symbol 


Pin 


MCI 051 4F Test Limits 


Unit 


TEST VOLTAGE APPLIED TO PINS BELOW: 


-SS°C 






Under 
Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V IH max 


V IL min 


V IHA min 


V ILA max 


V B B 


V IHH* 


V|LH* 


V|HL # 




V E E 


Power Supply Drain Current 


'E 


12 




39 




28 


35 




39 


mAdc 




8.13.16 






1.9.14 










12 


4.5 


Input Current 


'inH 


8 




80 






45 




45 


MAdc 


8 


13.16 






1,9,14 










12 


4.5 


'CBO 


8 




1.5 






1.0 




1.0 


MAdo 




13.16 






1,9.14 










8.12 


4.5 


Logic "1" Output Voltage 


VQH 


6 
7 


-1.080 
-1.080 


-0.880 
-0.880 


-0.930 
-0.930 




-0.780 
-0.780 


-0.825 
-0.825 


-0.630 
-0.630 


Vdc 
Vdc 


8 

13.16 


13.16 
8 






1.9,14 
1,9,14 










12 
12 


4,5 
4,5 


Logic "0" Output Voltage 


vol 


6 

7 


-1.920 
-1.920 


-1.655 
-1.655 


-1 850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


13,16 
8 


8 

13,16 






1.9,14 
1,9.14 










12 
12 




Logic "1" Threshold Voltage 


V 0 HA 


6 
7 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 


13.16 


13,16 


8 


8 


1.9.14 
1.9.14 










12 
12 




Logic "0" Threshold Voltage 


V 0 LA 


6 

7 




-1.635 
-1.635 






-1.600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 


13.16 


13,16 


8 


8 


1.9.14 
1.9,14 










12 
12 




Reference Voltage 


V B B 


15 


-1.440 


-1.320 


-1.350 




-1.230 


-1.240 


-1.120 


Vdc 










1.9.14 










12 




Common Mode Rejection Test 


V 0 H 


6 

7 


-1.080 
-1.080 


-0.830 
-0.830 


-0.930 
-0.930 




-0.720 
-0.720 


-0.825 
-0.825 


-0.580 
-0.580 


Vdc 
Vdc 












8 


9 


9 


8 


12 
12 




vol 


6 

7 


-1.920 
-1.920 


-1.655 
-1.655 


-1.850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 












8 


9 


9 


8 


12 
12 




Switching Times (100-ohm Load) 
Propagation Delay** 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


«8+6+ 
*8-6- 
*8+7- 
•8-7+ 

*6+ 

»7+ 

«6- 

•7- 


6 
6 
7 
7 
6 
7 
6 
7 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 








Puis* In 


Puis* Out 












-3.2 V 


♦2.0 V 






1.0 

1 

1.5 

I 


2.5 

1 

2 1 

1 


4.0 

J 

3.5 

1 










£ 




6 
6 
7 
7 
6 
7 
6 
7 


1.9 


14 


1 


2 


4 


5 



•V|hh = Input logic "1" level shifted positive one volt for common mode rejection tests. 

V||_n = Input logic "0" level shifted positive one volt for common mode rejection tests. 

V|hl = Input logic "1" level shifted negative one volt for common mode rejection tests. 

V||_l = Input logic "0" level shifted negative one volt for common mode rejection tests. 
**Delay is 2.0 ns with differential input. 



MECL 10,000 series 

QUAD LINE RECEIVER * nrn-w 



MC10515 



POSITIVE LOGIC 



NEGATIVE LOGIC 




(11) 7— Ca <T\^ 

(10) 6 Z4>^-3 ,7, 

(14) 10 — Cs »cr\_ 

d6) 12 — 



(3) 
9 (13) 



Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 

Numbers in parenthesis denote pin numbers for F package 
(Case 650). 



CASE 


V CC1 


V CC2 


VEE 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



The MC10515 is a quad differential amplifier 
designed for use in sensing differential signals 
over long lines. The base bias supply (Vbb) is 
made available to make the device useful 
as a Schmitt trigger, or in other applications 
where a stable reference voltage is necessary. 

Active current sources provide the MC10515 
with excellent common mode noise rejection. 
If any amplifier in a package is not used, one 
input of that amplifier must be connected to 
Vbb t0 prevent upsetting the current source 
bias network. 



*pd 
Pd 



: 2.0 ns typ 

= 110 mW typ/pkg (No Load) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V CC1 = V CC2 
+ 2.0 Vdc 



Pulse Generator 

Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2. 1 attenuated. 




0.1 mF 



PROPAGATION DELAY 



Unused outputs 
connected to a 
100-ohm resistor 
to ground. 



I. 



ft*™ \ 
J^T- 20% \ 

t-+ I— —I t 



One input from each gate must be tied to Vgg 
during testing. 



0.1 mF 



See General Information section for packaging. 
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ELECTRICAL CHARACTER ISITCS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



2 
o 

o 

cn 

cn 

rT 
o 

c 

CD 



CO 

ro 



















© Test 
Temperature 


TEST VOLTAGE VALUES 




















V IH max 


VlLmin 


V|HA min 


V ILA max 


VfiB 


V E E 






















-55°C 


-0.880 


-1.920 


-1.255 


-1.510 


From 


-5.2 






















+25°C 


-0.780 


-1.850 


-1.105 


-1.475 


Pin 


-5.2 






















+125°C 


-0.630 


-1.820 


-1.000 


-1.400 


9 


-5.2 








Pm 
Under 
Test 


MC10S15L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 








-95°C 


+25°C 


+125°C 




<v C c> 

Gnd 


Characteristic 


Symbol 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


V IH max 


V|L min 


V IHA min 


V ILA max 


V B B 


VEE 


Power Supply Drain Current 


>E 


8 




29 




26 




29 


mAdc 




4,7.10,13 






5,6.11,12 


8 


1.16 


Input Current 


l.nH 


4 




165 




95 




95 


/iAdc 


4 


7,10,13 






5,6,11.12 


8 


1.16 




"CBO 


4 




1.5 




1.0 




1.0 


/LlAdc 




7,10,13 






5,6,11,12 


8,4 


1,16 


Logic "1" Output Voltage 


V 0 H 


2 


-1.080 


-0.880 


-0.930 


-0.780 


-0.825 


-0.630 


Vdc 


7.10.13 


4 






5.6.11.12 


8 


1,16 


Logic "0" Output Voltage 


vol 


2 


-1.920 


-1.655 


-1 .850 


-1.620 


-1.820 


-1.545 


Vdc 


4 


7,10,13 






5,6.11,12 


8 


1,16 


Logic "1" Threshold Voltage 


VOHA 


2 


-1.100 




-0.950 




-0.845 




Vdc 




7,10,13 




4 


5.6.11.12 


8 


1,16 


Logic "0" Threshold Voltage 


VOLA 


2 




-1.635 




-1.600 




-1.525 


Vdc 




7,10,13 


4 




5.6,11,12 


8 


1.16 


Reference Voltage 


V BB 


9 


-1.440 


-1.320 


-1.350 


-1.230 


-1.240 


-1.120 


Vdc 










5,6,11,12 


8 


1.16 


Switching Times! 100 ohm load) 






Min 


Max 


Min 


Max 


Min 


Max 




Pulse In 


Pulse Out 




-3.2 V 


♦2.0 V 


Propagation Delay 


*4-2+ 
<4+2- 


2 
2 


1.0 


3.5 
3.5 


1.0 
1.0 


2.9 
2.9 


1.0 


4.0 
4.0 


ns 


4 


2 


5.6,11,12 


8 


1.16 


Rise Time (20% to 80%) 


*2+ 


2 


I 


3.9 


1.1 


3.3 


I 


4.4 


1 


\ 


\ 


\ 


\ 


I 


I 


I 


Fall Time (20% to 80%) 


*2- 


2 




3.9 


1.1 


3.3 




4.4 



















ELECTRICAL CHARACTER ISITCS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specification! shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 




o 

o 
<J1 

CJI 

8 

C 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



















©Test 


TEST VOLTAGE VALUES 




















Temperature 


V IH max 


V IL min 


V IHA min 


Vila max 


VB8 


vee 






















-55 °C 


-0.880 


-1.920 


-1.255 


-1.510 


From 


-6.2 






















+25°C 


-0.780 


-1.850 


-1.105 


-1.475 


Pin 


-5.2 






















+125°C 


-0.630 


-1.820 


-1.000 


-1.400 


13 


-6.2 








Pin 
Under 


MC10515F Test Limits 










D BELOW: 










-55°C 


+25°C 


+125°C 








(v C c> 

Gnd 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


V IH max 


V IL min 


V IHA min 


V ILA max 


vbb 


vee 


Power Supply Drain Current 


>E 


12 




29 




26 




29 


mAdc 




1,8,11,14 






9.10.15,16 


12 


4.5 


I nput Current 


<inH 


8 




165 




95 




95 


/iAdc 


8 


1,11.14 






9.10.15.16 


12 


4.5 




'CBO 


8 




1.5 




1.0 




1.0 


MAdc 




1.11.14 






9.10.15.16 


8.12 


4.6 


Logic "1" Output Voltage 


V 0 H 


6 


-1 080 


-0.880 


-0.930 


-0.780 


-0.825 


-0.630 


Vdc 


1,11,14 


8 






9,10.15.16 


12 


4.5 


Logic "V Output Voltage 


vol 


6 


-1.920 


-1.655 


-1.850 


-1.620 


-1.820 


-1.545 


Vdc 


8 


1.11.14 






9.10.15.16 


12 


4.5 


Logic "1" Threshold Voltage 


V 0 HA 


6 


-1.100 




-0.950 




-0.845 




Vdc 




1.11.14 




8 


9.10.15.16 


12 


4.5 


Logic "0" Threshold Voltage 


VOLA 


6 




-1.635 




-1.600 




-1.525 


Vdc 




1.11.14 


8 




9,10,15.16 


12 


4.5 


Reference Voltage 


v B b 


13 


-1.440 


-1.320 


-1.350 


-1.230 


-1.240 


-1.120 


Vdc 










9.10.15,16 


12 


4.5 


Switching Times ( 100ohm load) 






Min 


Max 


Min 


Max 


Min 


Max 




Pulse In 


Pubs Out 




-3.2 V 


♦2.0 V 


Propagation Delay 


18-6+ 
*8-€- 


6 
6 






1.0 
1.0 


2.9 
2.9 






ns 


{ 


I 


C 


\ 


9,10,15,16 


12 


4.6 


Rise Time420% to t0%) 


*6+ 


6 






1.1 


3.3 






I 


1 


I 


I 


I 


1 


\ 


1 


Fall Time (20% to 80%) 


t6- 


6 






1.1 


3.3 























TRIPLE LINE RECEIVER 1 MECL 10 ' 000 

MC10516 



POSITIVE LOGIC 



NEGATIVE LOGIC 



(8) 4 

(9) 5 

(13) 9 

(14) 10 
(16) 12 

(1) 13 



2 (6) 

3 (7) 

6 (10) 

7 (11) 

14 (2) 

15 (3) 
11 (15) 



(8) 4 C^^CpsQP* 

(9) 5 CaU^ 

(13) 9 £*OT><P* 

(14) 10 C^U^ 

(16) 12 — "^crsqf^ — 

(1) 13 



2 (6) 

3 (7) 

6 (10) 

7 (11) 
14(2) 
15 (3) 
11(15) 



Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 

Numbers in parenthesis denote pin numbers for F package 
(Case 650). 



The MC10516 is a triple differential amplifier 
designed for use in sensing differential signals over long 
lines. The base bias supply (V B b> is made available 
to make the device useful as a Schmitt trigger, 
or in other applications where a stable reference 
voltage is necessary. 

Active current sources provide the MC10516 with 
excellent common mode noise rejection. If any ampli- 
fier in a package is not used, one input of that amplifier 
must be connected to Vgg to prevent upsetting 
the current source bias network. 

Complementary outputs are provided to allow driv- 
ing twisted pair lines, to enable cascading of several 
amplifiers in a chain, or simply to provide complement 
outputs of the input logic function. 



*pd = 2 0 nstyp 

P D = 85 mW typ/pkg (No Load) 



CASE 


V CC1 


V CC2 


vee 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 



PROPAGATION DELAY 



80% 
50% 
20% 



80% 
50% 
20% 



— - t++ |— - * t- 



V CC1 = V CC2 
+ 2.0 Vdc 



Input 

®- 

Pulse Generator 

Input pulse 
t+ = t - = 2.0 + 0.2 ns 
(20 to 80%) 



a. 



1 I 



I 1 1 



Unused outputs 
connected to a 
100-ohm resistor 
to ground. 



I 



j One input from each gate must 



I | be tied to Vqq during testing. 



;o.i nF 



1 



0.1 mf 



6-3.2 Vdc 
'EE 



See General Information section for packaging. 
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ELECTRICAL CHARACTER ISITCS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 

-55°C 
♦ 25°C 
+125°C 



Characteristic 



Power Supply Drain Current 



High Output Voltage 



Low Output Voltage 



High Threshold Voltage 



Low Threshold Voltage 



Reference Voltage 



Switching Times 
(100-ohm load) 
Propagation Delay 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



VOH 



vol 



v OHA 



VOLA 



*4+2+ 
M-2- 
«4+3- 
*4-3+ 
t 2+ 
l 3+ 
*2- 
»3- 



MC10516L Tart Limits 



-1.080 
-1.080 



-1.920 
-1.920 



-1.100 
-1.100 



-0.880 
-0.880 



-1.655 
-1.655 



-1.635 
-1.635 



-0930 
-0.930 



-1.850 
- 1 .850 



-0.950 
-0.950 



-0.780 
-0.780 



-1.620 
-1.620 



-0825 
-0.825 



-1.820 
-1.820 



-0.845 
-0.845 



-0.630 
-0.630 



-1.545 
-1.545 



-1.525 
-1.525 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



VlLn 



v IHAn 



VlLAr. 



VBB 



VEE 



TEST VOLTAGE APPLIED TO PINS BELOW: 



V| L n 



VlLAn 



VflB 



5.10,13 
5,10,13 



5,10,13 
5,10,13 



5,10,13 
5,10,13 



5,10,13 
5,10,13 



VEE 



1,16 
1.16 



1.16 
1,16 



1,16 
1,16 



1,16 
1,16 



o 

CI 
-a 

CD 

cT 
o 

D 

5' 
c 

CD 

Q. 



rO 



ELECTRICAL CHARACTERISITCS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



5 
o 

o 

rT 
o 

c 

CD 
Q. 



@ Test 
Temperature 

-55 °C 
+25°C 
+125°C 


V|H max 


V IL min 


V|HA min 


V ILA max 


V B B 


v E e 


<v C c> 

Gnd 


-0.880 


-1.920 


-1.255 


-1.510 


From 
Pin 
15 


-5.2 


-0.780 


-1.850 


-1.105 


-1.475 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10516F Test Limits 




-55°C 


+25°C 


+125°C 


Unit 






iuc HrrLici 








Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


V IH max 


V IL min 


VlHAmin 


V|LA max 


V B B 


V E E 


Power Supply Drain Current 


'e 


12 




24 




17 


21 




24 


mAdc 




8,13,16 






1,9,14 


12 


4,5 


Input Current 


•inH 


8 




165 






95 




95 


M Adc 


8 


13,16 






1,9,14 


12 


4,5 


'CBO 


8 




1.5 






1.0 




1.0 


M Adc 




13,16 






1,9,14 


8,12 


4,5 


High Output Voltage 


V 0 H 


6 

7 


-1.080 
-1.080 


-0.880 
-0.880 


-0930 
-0.930 




-0.780 
-0.780 


-0.825 
-0825 


-0.630 
-0.630 


Vdc 
Vdc 


8 

13,16 


13,16 
8 






1,9,14 
1,9,14 


12 
12 


4,5 
4,5 


Low Output Voltage 


vol 


6 

7 


-1.920 
-1.920 


-1.655 
-1.655 


-1 850 

-1.850 




-1 620 

-1 620 


-1 820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


13,16 
9 


8 

13,16 






1,9,14 
1,9.14 


12 
12 


4,5 
4,5 


High Threshold Voltage 


V 0 HA 


6 
7 


-1.100 
-1.100 




-0950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 


13,16 


13,16 


8 


8 


1,9,14 
1,9,14 


12 
12 


4,5 
4.5 


Low Threshold Voltage 


VOLA 


6 
7 




-1.635 
-1.635 






-1 600 
-1 600 




-1.525 
-1.525 


Vdc 
Vdc 


13,16 


13,16 


8 


8 


1,9,14 
1,9,14 


12 
12 


4,5 
4.5 


Reference Voltage 


v B b 


15 


-1.440 


-1.320 


-1 350 




-1 230 


-1 240 


-1.120 


Vdc 










1,9,14 


12 


4.5 


Switching Times 
(100-ohm load) 
Propagation Delay 

Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 


l 8+6+ 
«8-6- 
l 8+7- 
«8-7+ 

<6+ 

<7+ 

<6- 

»7- 


6 
6 
7 
7 
6 
7 
6 
7 


Mm 


Max 


Min 


Typ 


Max 


Min 


Max 








Pulse In 


Pulse Out 




-3.2 V 


♦2.0 V 






1.0 

I 

1.1 

I 


2 


0 


2.9 

I 

3.3 

I 










( 




6 
6 
7 
7 
6 
7 

6 

7 


1,9 


,14 


1 


2 


4 


,5 



TEST VOLTAGE VALUES 



' ^\ M EC L 1 0,000 series 

DUAL 2-WIDE 2-3-1 NPUT 1 

"OR-AND/OR-AN DIN VERT" V 

GATE 

MC10517 



P D = 100 mW typ/pkg (No Load) 

t pd = 2.3 ns typ 

Output Rise and Fall Times: 
= 3.5 ns (10% to 90%) 
= 2.2 ns (20% to 80%) 



The MC10517 is a general purpose logic ele- 
ment designed for use in data control, such as 
digital multiplexing or data distribution. Input 
E is common to both gates. 



POSITIVE LOGIC 



NEGATIVE LOGIC 




(10) 6 

(11) 7 



> 3 (7) 

> 2 (6) 



(14) 
(15) 



(16) 
(1) 



j o 15 



(2) 
(3) 



Y = (A + B) • (C + D + E) 
X = (A + B) • (C + D + E) 



= (A • B) + (C • D • E) 
= (A • B) + (C • D • E) 



Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 



Case 


V CC1 


V CC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Pulse Generatoi 




PROPAGATION DELAY 



Input Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20 to 80%) 



it OR-AND 



OR AND INVERT 




50-ohm termination to ground lo 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 



Unused outputs 
connected to a 
100-ohm resistor 
to ground. 



See General Information section for packaging and maximum ratings. 
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ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 




o 

i 




o 
o 

D 

r-f 

3* 
C 
CD 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 
-55°C 
+25°C 
+125°C 


TEST VOLTAGE VALUES 
(Volts) 


(V CC ) 

Gnd 


V|H max 


V IL min 


V IHA min 


V ILA max 


V E E 


-0.830 


-1.920 


-1.255 


-1.510 


-5 2 


-0.720 


-1 850 


-1 105 


-1.475 


-52 


-0.580 


-1.820 


-1.000 


-1.400 


-5 2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10517L Test Limits 




-55°C 


+25°C 


+125°C 


Unit 


1 HO 1 VUL 1 MUC Mr 


'Lieu i u rnx 


O LIO 1 CU DEL. 




Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


V IH max 


V| L min 


V IHA min 


V|LA max 


V E E 


Power Supply Drain Current 


'E 


8 




29 




20 


26 




29 


mAdc 










8 


1.16 


Input Current 


'inH 


4 

9 




450 
630 






265 
370 




265 
370 


jjAdc 
jjAdc 


4 

9 








8 
8 


1.16 
1.16 


•inL 


4 

9 






0.5 
0.5 










MAdc 
/iAdc 




4 

9 






8 
8 


1.16 
1.16 


Logic "1" Output Voltage 


VOH 


2 
3 


-1.080 
-1.080 


-0.830 
-0.830 


-0.930 
-0.930 




-0.720 
-0.720 


-0.825 
-0.825 


-0.580 
-0.580 


Vdc 
Vdc 


4.9 


4,9 






8 
8 


1.16 
1.16 


Logic "0" Output Voltage 


VOL 


2 
3 


-1.920 
-1.920 


-1.655 
-1.655 


-1.850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


4,9 


4.9 






8 
8 


1.16 
1 16 


Logic "1" Threshold Voltage 


VOHA 


2 
3 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 






4.9 


4.9 


8 
8 


1.16 
1.16 


Logic "0" Threshold Voltage 


VOLA 


2 
3 




-1.635 
-1.635 






-1.600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 






4.9 


4.9 


8 
8 


1.16 
1,16 


Switching Times (100-ohm load) 
Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


M+2+ 
t 4 _ 2 _ 
«4+3- 
t4-3+ 

<2+ 

*3+ 

<2- 

'3- 


2 
2 
3 
3 
2 
3 
2 
3 


1.1 

I 

1.0 

I 


3.5 

1 

4.1 

1 


1.4 

J 

1.1 

1 


2.3 

I 

2.2 

I 


3.4 

1 

4.0 

1 


1.2 

1 

0.9 

1 


3.5 

\ 

4.1 

1 




+ 1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 






c 




A 




2 
2 
3 
3 
2 
3 
2 
3 


E 




1. 


16 



ELECTRICAL CHARACTERISTICS 



Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 



A 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



@ Test 
Temperature 
-55°C 
+25°C 
+125°C 


TEST VOLTAGE VALUES 
(Volts) 


«v C c> 

Gnd 


V IH max 


V|L min 


V|HA min 


V|LA max 


vee 


-0.830 


-1.920 


-1.255 


-1.510 


-5.2 


-0.720 


-1 850 


-1 105 


-1 475 


-5.2 


-0.580 


-1.820 


-1.000 


-1.400 


-5 2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10517F Test Limits 




-55°C 


+25°C 


+125°C 


Unit 




J L. 1 HUC Mr 


ru icu iu r i iv 


3LI3I CU DCI 




Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


V IH max 


VlLmin 


V|HA min 


V|LA max 


vee 


Power Supply Oram Current 


'E 


12 




29 




20 


26 




29 


mAdc 










12 


4.5 


Input Current 


l.nH 


8 

t3 




450 
630 






265 
370 




265 
370 


AiAdc 
MAdc 


8 

13 








12 
12 


4.5 
4.5 


•mL 


8 
13 






0.5 
0.5 










nAdc 
MAdc 




8 

13 






12 
12 


4.5 
4.5 


Logic "1" Output Voltage 


V 0 H 


6 
7 


-1.080 
-1.080 


-0.830 
-0.830 


-0.930 
-0.930 




-0.720 
-0.720 


-0.825 
-0.825 


-0.580 
-0.580 


Vdc 
Vdc 


8,13 


8.13 






12 
12 


4.5 
4.5 


Logic "0" Output Voltage 


vol 


6 
7 


-1 .920 
-1.920 


-1.655 
-1.655 


-1.850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1 545 
-1.545 


Vdc 
Vdc 


8.13 


8.13 






12 
12 


4.5 
4,5 


Logic "1" Threshold Voltage 


V 0 HA 


6 
7 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 






8.13 


8.13 


12 
12 


4,5 
4,5 


Logic "0" Threshold Voltage 


VOLA 


6 
7 




-1.635 
-1.635 






-1.600 
-1 600 




-1.525 
-1.525 


Vdc 
Vdc 






8,13 


8.13 


12 
12 


4.5 
4.5 


Switching Times ( 100-ohm load) 
Propagation Delay 

Rise Time 

(20 to 80%) 
Fall Time 

120 to 80%) 


l 4+2+ 
t4_ 2 - 
«4+3- 
«4-3+ 
»2+ 
»3+ 
»2- 
<3- 


6 
6 
7 
7 
6 
7 
6 
7 






1.4 

I 

1.1 

J 


23 

1 

2.2 

1 


34 

t 

4.0 

I 








+ 1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


n 


s 


1 


3 


t 


I 


6 
6 
7 
7 

6 
7 
6 
7 











t MECL 10,000 series 

MC10518 



DUAL 2-WIDE 3-INPUT 
"OR-AND" GATE 



P D = 100 mW typ/pkg (No Load) 

t pd = 2.3 ns typ 

Output Rise and Fall Times: 
= 3.5 ns (10% to 90%) 
= 2.5 ns (20% to 80%) 



The MC10518 is a basic logic building block 
providing the OR-AND function, useful in data 
control and digital multiplexing applications. 



POSITIVE LOGIC 



NEGATIVE LOGIC 




(7) 3 

(8) 4 

(9) 5 

(10) 6 

(11) 7 

(13) 9 

(14) 10 

(15) 11 

(16) 12 
(1) 
(2) 




15 (3) 



Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 



Case 


V CC1 


VCC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Pulse Generator 

Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 

5b -ohm termination to ground lo- 
; cated in each scope channel input. 

All input and output cables to the 
. scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and T p out to output pin. V out 
- H 2:1 attenuated. 




0.1 HF 



6-3.2 Vdc 
V EE 



PROPAGATION DELAY 



e*>hi 




See General Information section for packaging and maximum ratings. 



3-265 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 




2 
o 

o 

CXI 
—1 

00 

8 

r+ 

c 

CD 
Q. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 

























TEST VOLTAGE VALUES 


























(Volts) 






















@ Test 
Temperature 


V|H max 


V IL min 


V IHA min 


V ILA max 


v E e 
























-55°C 


-0.880 


-1.920 


-1.255 


-1.510 


-5.2 
























+25°C 


-0.780 


-1.850 


-1.105 


- 1 .475 


-5.2 
























+126°C 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 








Pin 


MCI 0518 L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 












+25°C 




+125°C 














<v C c> 

Gnd 






Under 






















Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V IH max 


V IL min 


V|HA min 


V ILA max 


v E e 


Power Supply Drain Current 


•e 


8 




29 




20 


26 




29 


mAdc 










8 


1,16 


Input Current 


■inH 


6 
7 
9 




450 
450 
630 






265 
265 
370 




265 
265 
370 


jjAdc 

T 


6 
7 
9 








8 

♦ 


1.16 

T 




"in L 


6 
7 
9 


0.5 

* 




0.5 

♦ 






0.3 




pAdc 

♦ 




6 
7 
9 






8 

T 


1,16 

t 


Logic "1" Output Voltage 


VOH 


2 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 


3,9 








8 


1,16 


Logic "0" Output Voltage 


vol 


2 


-1.920 


-1.655 


-1.850 




-1.620 


-1 .820 


-1 .545 


Vdc 




3,9 






8 


1,16 


Logic "1" Threshold Voltage 


v OHA 


2 


-1.100 




-0.950 






-0.845 




Vdc 


9 




3 




8 


1,16 


Logic "0" Threshold Voltage 


VOLA 


2 




-1.635 






-1.600 




-1.525 


Vdc 




9 




3 


8 


1.16 


Switching Times (100-ohm load) 






















+1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 


*6 + 2+ 
<6 - 2- 


2 


1.1 
1.1 


3.5 
3.5 


1.4 
1.4 


2.3 
2.3 


3.4 
3.4 


1.2 
1.2 


3.9 
39 


ns 


3 




6 


2 


8 


1.16 


Rise Time (20 to 80%) 


t2+ 


I 


1.3 


4.1 


1.5 


2.5 


4.0 


1.2 


4.0 


I 


1 




I 


I 


I 


I 


Fall Time (20 to 80%) 


12- 




1.3 


4.1 


1.5 


2.5 


4.0 


1.2 


4.0 

















ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10.000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed, circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs ere terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





o 
cn 

oo 

8 

5' 
c 

CD 
Q_ 



F SUFFIX 

C€RAMIC PACKAGE 
CASE 650 

























TEST VOLTAGE VALUES 


























(Volts) 






















©Test 
Temperature 


V|H max 


V|L min 


V IHA min 


V ILA max 


v E e 
























-55°C 


-0.830 


-1.920 


-1.255 


-1.510 


-5.2 
























+25°C 


-0.720 


-1.850 


-1.105 


-1.475 


-5.2 
























+125°C 


-0.580 


-1.820 


-1.000 


-1.400 


-52 








Pin 


MC10518F Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 








-55°C 




+25°C 




+125°C 




















Under 


















Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V|H max 


V IL min 


V IHA min 


V ILA max 


V E E 


Gnd 


Power Supply Drain Current 


'e 


12 




29 




20 


26 




29 


mAdc 










12 


4,5 


Input Current 


'in H 


10 
11 
13 




450 
450 
630 






265 
265 
370 




265 
265 
370 


uAdc 

i 


10 
11 
13 








12 


4.5 

♦ 




fin L 


10 
11 
13 


0.5 




0.5 

♦ 






0.3 

♦ 




uAdc 

i 




10 
11 
13 






12 

i 


4.5 

♦ 


Logic "1" Output Voltage 


V 0 H 


6 


-1.080 


-0.830 


-0.930 




-0.720 


-0.825 


-0.580 


Vdc 


7.13 








12 


4.5 


Logic "0" Output Voltage 


vol 


6 


-1.920 


-1.655 


-1.850 




-1.620 


-1.820 


-1.545 


Vdc 




7.13 






12 


4.5 


Logic "1" Threshold Voltage 


V 0 HA 


6 


-1.100 




-0.950 






-0.845 




Vdc 


13 




7 




12- 


4.5 


Logic "0" Threshold Voltage 


VOLA 


6 




-1.635 






-1.600 




-1.525 


Vdc 




13 




7 


12 


4.5. 


Switching Times (100-ohm load) 






















+ 1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


♦2.0 V 


Propagation Delay 


*10+6+ 
M0-6- 


6 






1.4 
1.4 


2.3 
2.3 


3.4 
3.4 






ns 


7 




10 


6 


12 


4,5 


Rise Time (20 to 80%) 




J 






1.5 


2.5 


4.0 






1 


I 




1 


I 


I 


I 


Fall Time (20 to 80%) 


<6- 








1.5 


2.5 


4.0 





















4-w.de 4-3-3-3 .nput » MECL 10,000 series 

"OR-AND" GATE 

MC10519 



POSITIVE LOGIC 



NEGATIVE LOGIC 




2(6) 



The MC10519 is a 4 Wide 4-3-3-3 Input OR- 
AND gate with one input for two gates com- 
mon to pin 10 (14). Input pulldown resistors 
eliminate the need to tie unused inputs to an 
external supply. 



P D = 100 mW typ/pkg (No Load) 

t pd = 2.3 ns typ 

Output Rise and Fall Time: 
= 3.5 ns typ (10% - 90%) 
= 2.5 ns typ (20% - 80%) 



Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 



Case 


V CC1 


V CC2 


vee 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Input 



Pulse Generator 



Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 



50 -ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2:1 attenuated. 




PROPAGATION DELAY 



V 80% / ! 

\— 50% / 



See General Information section for packaging and maximum ratings. 

3-268 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 




o 

CJ1 
<D 

rT 
O 

D 

r+ 

d' 
c 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



CO 
rO 



@ Test 
Temperature 
-55°C 
+25°C 
+125°C 


TEST VOLTAGE VALUES 


<v C c> 

Gnd 


(Volts) 


V|H max 


V IL min 


V IHA min 


V ILA max 


V£E 


-0.880 


-1 .920 


-1.255 


-1.510 


-5.2 


-0.780 


-1 850 


-1.105 


-1 475 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10519L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+125°C 


Unit 


V|H max 


V IL min 


V IHA min 


V ILA max 


V E E 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Drain Current 


'E 


8 




29 




20 


26 




29 


mAdc 










8 


1.16 


Input Current 


l.nH 


7 
9 
10 




450 
450 

630 






265 
265 
370 




265 
265 
370 


jiAdc 

i 


7 
9 
10 








8 

♦ 


1.16 

i 


'mL 


7 
9 
10 


0.5 

t 




0.5 

♦ 






0.3 

4 




pAdc 

i 




7 
9 
10 






8 

i 


1,16 

♦ 


Logic "1" Output Voltage 


VOH 


2 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 


3,10,15 








8 


1.16 


Logic "0" Output Voltage 


vol 


2 


-1.920 


-1.655 


-1.850 




-1.620 


-1.820 


-1.545 


Vdc 




3,10,15 






8 


1.16 


Logic "1" Threshold Voltage 


v OHA 


2 


-1.100 




-0.950 






-0.845 




Vdc 


10,15 




3 




8 


1,16 


Logic "0" Threshold Voltage 


vola 


2 




-1.635 






-1.600 




-1.525 


Vdc 




10,15 




3 


8 


1.16 


Switching Times (100-ohm load) 
Propagation Delay 

Rise Time (20 to 80%) 
Fall Time (20 to 80%) 


U+2+ 
t 4 _ 2 _ 

t+ 

t- 


2 

J 


1.1 
1.1 
1.3 
1.3 


3.5 
3.5 
4.1 
4.1 


1.4 
1.4 

1.5 

1.5 


2.3 
2.3 
2.5 
2.5 


3.4 
3.4 
4.0 
4.0 


1.2 
1.2 
1.2 
1.2 


3.5 
3.5 
4.3 
4.3 




+ 1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


n 


s 


10,13 
10,13 


4 

I 


2 

I 


8 


1.16 

I 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





2 
o 

-a 
O 

(71 

CD 

8 

C 

a. 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 

























TEST VOLTAGE VALUES 


























(Volts) 






















@Test 
Temperature 


V IH max 


V|L min 


V IHA min 


V ILA max 


V E E 
























-55°C 


-0.880 


-1 .920 


-1.255 


-1.510 


-5.2 
























+25°C 


-0.780 


- 1 .850 


-1.105 


-1.475 


-5.2 
























+125°C 


-0.630 


-1 .820 


-1.000 


-1.400 


-5.2 








Pin 


MC10519F Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 








Under 


-55°C 




+25°C 




+125°C 














<v CC > 






















Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V IH max 


V IL min 


V IHA min 


V ILA max 


V E E 


Gnd 


Power Supply Drain Current 


"E 


12 




29 




20 


26 




29 


mAdc 










8 


1,16 


Input Current 


'inH 


11 
13 
14 




450 
450 
630 






265 
265 
370 




265 
265 
370 


^Adc 

I 


11 
13 
14 








8 

♦ 


1,16 

♦ 




'in L 


11 
13 
14 


0.5 




0.5 

* 






0.3 

i 




^Adc 




11 
13 
14 






8 

i 


1,16 


Logic "1" Output Voltage 


VOH 


6 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 


3,7,14 








8 


1,16 


Logic "0" Output Voltage 


vol 


6 


-1.920 


-1.655 


-1.850 




-1.620 


-1.820 


-1.545 


Vdc 




3,7.14 






8 


1,16 


Logic "1" Threshold Voltage 


v OHA 


6 


-1.100 




-0.950 






-0.845 




Vdc 


3,14 




7 




8 


1.16 


Logic "0" Threshold Voltage 


VOLA 


6 




-1.635 






-1.600 




-1.525 


Vdc 




3,14 




7 


8 


1.16 


Switching Times (100-ohm load) 






















+ 1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 


*7+6+ 
»7-6- 


6 






1.4 
1.4 


2.3 
2.3 


3.4 
3.4 






ns 


1,14 
1,14 




7 


6 


12 


4,5 


Rise Time (20 to 80%) 


t 6+ 


J 






1.5 


2.5 


4.0 






I 






I 


J 


I 


I 


Fall Time (20 to 80%) 


»6- 








1.5 


2.5 


4.0 





















4-wide \ M EC L 10,000 series 

"OR-AND/OR-AND-INVERT" 
GATE 



MC10521 



P D = 100 mW typ/pkg (No Load) 

t pd = 2.3 ns typ 

Output Rise and Fall Times: 
= 3.5 ns (10% to 90%) 
= 2.5 ns (20% to 80%) 



The MC10521 is a basic logic building block 
providing the simultaneous OR-AND/OR-AND- 
INVERT function, useful in data control and 
digital multiplexing applications. 



POSITIVE LOGIC 



NEGATIVE LOGIC 




(14)10— <> 



(15) 11 

(16) 12 



(11)7 H >P- 

d3)9— - q J 



2(7) 
3(6) 



6)12 H >— 



Logic equation using pin numbers for L package 

2 = (4 + 5 + 6) • (7 + 9+ 10) • (10 + 11 + 12) • (13 + 14 + 15) 

3 = (4+ 5 + 6)»(7 + 9+ 10) • (10 + 11 + 12) • (13 + 14 + 15) 



Logic equation using pin numbers for L package 
2=(4*5«6) + (7*9«10) + (10«11«12) + (13«14«15) 
3 = (4» 5* 6) + (7 • 9 • 10) + (10 • 11 • 12) + (13 • 14 • 15) 



Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 



Case 


V CC1 


V CC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Vcd = V CC2 
+ 2.0 Vdc 



•Pulse Generator 

I nput Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20 to 80%) 



50-Ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP 0ut to output pin. V out 
is 2:1 attenuated. 




See General Information section for packaging and maximum ratings. 



3-271 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Te$t procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 




L SUFFIX 
CERAMIC PACKAGE 
CASE 620 



o 
o 

CJI 



o 
o 

c 

CD 
Q_ 



@ Test 
Temperature 
-55°C 
+25°C 
+125°C 


TEST VOLTAGE VALUES 


<v C c> 

Gnd 


(Volts) 


V IH max 


V IL min 


V|HA min 


V ILA max 


V E E 


-0.830 


-1.920 


-1.255 


-1.510 


-5 2 


-0.720 


-1.850 


-1 105 


-1 475 


-5.2 


-0.580 


-1.820 


-1.000 


-1.400 


-5 2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10521L Test Limits 




-55 °C 


+25°C 


+125°C 


Unit 




n. i hoc Mrr 


Lieu I \J nrw 


O L.IO 1 CU DEL 




Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V IH max 


V IL min 


V|HA min 


VILA max 


V E E 


Power Supply Drain Current 


'E 


8 




29 




20 


2€ 




29 


mAdc 










8 


1.16 


Input Current 


'in H 


7 
9 
10 




450 
450 
630 






265 
265 
370 




265 
265 
370 


MAdc 

♦ 


7 
9 
10 








8 


1.16 

♦ 


"in L 


7 
9 
10 


0.5 

i 




0.5 






0.3 




jjAdc 




7 
9 
10 






8 
T 


1.16 


Logic "1" 

Output Voltage 


V 0 H 


3 
2 


-1.080 
-1.080 


-0.830 
-0.830 


-0.930 
-0.930 




-0.720 
-0.720 


-0.825 
-0.825 


-0.580 
-0.580 


Vdc 
Vdc 


10.13 
4,10,13 


4 






8 
8 


1.16 
1.16 


Logic "0" 

Output Voltage 


vol 


3 
2 


-1.920 
-1.920 


-1.655 
-1.655 


-1.850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


4,10,13 
10,13 


4 






8 
8 


1.16 
1.16 


Logic "1" 

Threshold Voltage 


v OHA 


3 
2 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0 845 




Vdc 
Vdc 


10,13 
10,13 




4 


4 


8 
8 


1.16 
1.16 


Logic "0" 

Threshold Voltage 


V 0 LA 


3 
2 




-1.635 
-1.635 






-1.600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 


10,13 
10,13 




4 


4 


8 
8 


1.16 
1.16 


Switching Times 
(100-ohm load) 
Propagation Delay 

Rise Time 
(20 to 80%! 

Fall Time 
(20 to 80%) 


U+3- 
*4-3+ 
l 4+2+ 
<4-2- 
»3+ 
*2+ 
t3- 
»2- 


3 
3 
2 
.2 
3 
2 
3 
2 


1.2 

1 

1.0 

I 


3.6 

1 

4.5 

J 


1.4 

J 

1.1 

I 


2.3 

I 

2.5 

I 


3.4 

I 

• 

4.0 

J 


1.1 

1 

0.9 

1 


3.5 

i 

4.4 

J 


ns 


+ 1.11 V 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


10,13 


£ 




3 
3 
2 
2 
3 
2 
3 
2 


8 




1, 


6 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 1G0-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested In the 
same manner. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



2 
o 

—» 
O 



8 

D 

5' 
c 

8. 



CO 

to 



@ Test 
Temperature 
-55°C 
+25°C 
+125°C 


TEST VOLTAGE VALUES 


<v C c> 

Gnd 


(Volts) 


V IH max 


V IL min 


V IHA min 


V ILA max 


vee 


-0.830 


-1.920 


-1.255 


-1.510 


-5.2 


-0.720 


-1.850 


-1.105 


-1 475 


-5.2 


-0.580 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Tost 


MCI 052 IF Test Limits 




-56°C 


+25°C 


+ 125°C 


Unit 


ICOI vv 




licu i \j rim 


» LIO 1 CIS DLL 




Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V|H max 


V|L min 


V|HA min 


V|LA max 


vee 


Power Supply Drain Current 


'E 


12 




29 




20 


26 




29 


mAdc 










12 


4.5 


Input Current 


■in H 


11 
13 
14 




450 
450 
630 






265 
265 
370 




265 
265 
370 


tiAdc 

♦ 


11 
13 
14 








12 

♦ 


4.5 


'in L 


11 
13 
14 


0.5 

♦ 




0.5 

\ 






0.3 




MAdc 

\ 




11 
13 
14 






12 

+ 


4.5 


Logic "1" 

Output Voltage 


V 0 H 


7 
6 


-1.080 
-1.080 


-0.830 
-0.830 


-0.930 
-0.930 




-0.720 
-0.720 


-0.825 
-0.825 


-0.580 
-0.580 


Vdc 
Vdc 


1.14 
1.8.14 


8 






12 
12 


4.5 
4.5 


Logic "0" 

Output Voltage 


vol 


7 
6 


-1.920 
-1.920 


-1.655 
-1.655 


-1.850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


1.8.14 
1.14 


8 






12 
12 


4,5 
4.5 


Logic "1" 

Threshold Voltage 


v OHA 


7 
6 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0 845 




Vdc 
Vdc 


1.14 
1.14 




8 


8 


12 
12 


4.5 
4.5 


Logic "0" 

Threshold Voltage 


V 0 LA 


7 
6 




-1.635 
-1.635 






-1.600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 


1.14 
1.14 




8 


8 


12 
12 


4.5 
4.5 


Switching Times 
(100-ohm load) 
Propagation Delay 

Rise Time 
(20 to 80%) 

Fall Time 
(20 to 80%) 


*8+7- 
t8-7 + 
t8+6+ 
t8-6- 

*7+ 

<6+ 

»7- 

»6- 


7 
7 
6 
6 
7 
6 
7 
6 






1.4 

1 

1.1 

J 


2.3 

I 

2.5 

I 


3.4 

J 

4.0 

1 








♦ 1.11 V 




Pulse In 


Puis* Out 


-3.2 V 


♦ 2.0 V 


n 


s 


1, 


14 


\ 


I 


7 
7 
6 
6 
7 
6 
7 
6 


1 


2 


4.5 



QUAD MTTL TO MECL > MECL 10,000 SOrieS 

TRANSLATOR 

MC10524 



Advance Information 



POSITIVE LOGIC 



NEGATIVE LOGIC 




^ 12(16) 

*^L>^> 15 (3) 

13 (1) 

14 (2) 



(8) 
(6) 
3 (7) 
(5) 



Numbers at ends of terminals denote pin numbers for 
L package (Case 620). 

Numbers in parenthesis denote pin numbers for 
F package (Case 650). 



CASE 


v C c 


v E e 


620 


Pin 9 


Pin 8 


650 


Pin 13 


Pin 12 



The MCI 0524 is a quad translator for. interfacing 
data and control signals between a saturated logic 
section and the MECL section of digital systems. The 
MC 10524 has MTTL compatible inputs, and MECL 
complementary open-emitter outputs that allow use as 
an inverting/non-inverting translator or as a differen- 
tial line driver. When the common strobe input is at 
the low logic level, it forces all true outputs to a 
MECL low logic state and all inverting outputs to a 
MECL high logic state. 

Power supply requirements are ground, +5.0 Volts, 
and -5.2 Volts. Propagation delay of the MCI 0524 is 
typically 3.5 ns. The dc levels are standard or 
Schottky TTL in, MECL 10,000out. 

An advantage of this device is that MTTL level 
information can be transmitted differentially, via 
balanced twisted pair lines, to the MECL equipment, 
where the signal can be received by the MC 10515 or 
MC10516 differential line receivers. The MC10524 is 
useful in computers, instrumentation, peripheral 
controllers, test equipment, and digital 
communications systems. 



P D = 380 mW typ/pkg (No Load) 

tpQ- - 3.5 ns typ (+1 .5 Vdc in to 50% out) 

Output Rise, Fall Times; 
2.5 ns typ (20% to 80%) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS C 25°C 



+6.0 Vdc 
O 



I nput 



V CC 
O +7.0 Vdc 



v out 
NANO 



25 nF 



r 



Pulse Generator 

Input Pulse 
t+ = t- = 5.5 ±0.5 ns 
(10 to 90%) 



Unused outputs 
connected to a 
100-ohm resistor 
to ground. 



1 I 

Coax 

T- I 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <Cl/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2:1 attenuated. 



PROPAGATION DELAY 



0.1 nf 



^ 25mF7n 



6 -3.2 Vdc 
+2.0 Vdc v EE 



80% 
50% 
20% 



80% 

50% 
20% 



— t-+ [— 



rH~ t+ 



This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit hat been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs or outputs are tested in the 
same manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



o 

CI 

ro 

o 
o 

r+ 

c 

CD 



ro 
^i 
cji 



♦26°C 
•12S°C 



MC10624L Tl Lrnitti 



TEST VOLTAOE/CURRENT VALUES 



_Vff_ 



TEST VOLTAGE /CURRENT APPLIED TO PINS LISTED BELOW: 



Ravarw Current 



Forward Current 



Input Br— h down Vohaga 



Clamp Input Vottaaa 



Hajh Output VorUfa 



Low Output Votlaaa 



lorn Threshold Vottaaa 



<*3 S Vdc to 90%KD 



■ Tima (20% to 90%) 
NTima(aMto2e») 



M0»6* 
M0-6- 
«1HS> 
Ml-S- 
«11*7- 
M1-7+ 



<t for thai circuit it apacif iad from *1 .5 Vdc in to tha 60% point on tha output mewaform. Tha +3.5 Vdc it ahown hara b) 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs or outputs are tested in the 
same manner. 





F SUFFIX 
CERAMIC PACKAGE 
CASE 650 



O 
—a 

o 

on 

IS) 

o 
o 

c 

CD 
CL- 



IO 

ro 



©Test 
Temperature 

-55°C 
♦25°C 
+ 125°C 


TEST VOLTAGE/CURRENT VALUES 


Gnd 


Volts 




V IH min 


VlLma. 


Vrh 


v F 




vec 


VEE 


111 




•in 


+2.00 


+1.10 


♦4.0 


♦0 40 


♦2 40 


♦5 00 


-5.2 


-10 


-12 


♦ 1.0 


+ 1.80 


+ 1 10 


♦40 


♦0 40 


♦ 2.40 


♦5 00 


-5.2 


-10 


-12 


♦ 10 


+ 1 80 


♦0.80 


♦4.0 


♦0 40 


♦ 2.40 


♦5 00 


-5.2 


-10 


-12 


♦ 10 


Characteristic 


Symbol 


Pin 
Under 
Teit 


MC10524F Teit Limits 


TEST VOLTAGE /CURRENT APPLIED TO PINS LISTED BELOW: 


-S5°C 


♦25"C 


♦125°C 


Unit 


Mm 


Max 


Mm 


TVP 


Mai 


Mm 


Max 


V|M min 


V IL ma* 




v F 


VR 


vcc 


VEE 


111 


'12 


•in 


Negative Power Supply 
Drain Currirnt 


'E 


12 










-66 


















13 


12 








4 


Positive Power Supply 
Oram Current 


"CCH 


13 










16 












9.10.11,14.15 






13 


12 








4 


'CCL 


13 










25 




















'2 








4,9.10,11,14,15 


Reverse Current 


•r 


10 
11 










200 
50 






wAdc 
pAdc 








9.11.14.15 
10 


ID 
11 


13 
13 


12 
12 








4 
4 


Forward Current 


•f 


10 

11 










-128 

-3.2 














10 
11 


9.11.14.15 
10 


13 
13 


12 
12 








4 
4 


Input Breakdown Voltage 


BV, n 


10 


5.5 
5.5 




5.5 
5.5 






55 

5.5 




Vdc 
Vdc 








10 




13 
13 


12 
12 






10 
11 


4 
4 


Clamp Input Voltage 


V| 


10 
11 










-1.5 
-1.5 






Vdc 
Vdc 












13 
13 


12 
12 




10 




4 
4 


High Output Voltage 


v OH 


5 
8 


-1 080 
-1.080 


-0.880 
-0.880 


-0.930 
-0 930 




-0.780 
-0.780 


-0.825 
-0.825 


-0.630 
-0.630 


Vdc 
Vdc 








10 


10,11 
11 


13 
13 


12 
12 








4 ■ 
4 


Low Output Voltage 


vol 


5 
8 


-1 920 
-1.920 


-1 655 
-1.655 


•1 850 
•1 850 




' -1 620 
-1.620 


-1 820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 










10 

10.11 


13 
13 


12 
12 








4 
4 


High Threshold Voltage 


v OHA 


5 
8 


-1.000 
-1.000 




-0950 
-0950 






-0 845 
-0 845 




Vdc 
Vdc 










10 
10 


13 
13 


12 
12 








4 
4 


Low Threshold Voltage 


VOLA 


5 
8 




-1 635 
-1 635 






-1 600 
-1 600 




-1.525 
-1 525 


Vdc 
Vdc 










10 
10 


13 
13 


12 
12 








4 
4 


Switching Tim* (50- 12 load) 

Propagation Delay 

( • 3 5 Vdc to 50%)© 

Rise Time 120% to 80%) 
Fall Tim* (80% to 20%) 


M0+6+ 
M0-5- 
'11+5+ 

M1+7- 
«11-7+ 


5 

I 

7 
7 

5 

6 






1 0 
1 1 


35 

2 5 
2 5 


6 0 

3.9 
39 








+6.0 Vdc 


Pulse In 


Puis* Out 






♦7.0 Vde 


3.2 Vdc 








+2.0 Vdc 






1 


0 


1 

1 


0 
0 


5 

I 

7 
7 

5 
5 


1 


3 


1 


2 


i 





(T) .See twitching time teat Circuit. Pcopagation delay for this circuit is specified from +1.5 Vdc in to the 50% point on the output waveform. The +3.5 Vdc is shown here because all logic and supply levels are shifted 2 volts positive. 



quad mecl to mttl \ MECL 10,000 series 

TRANSLATOR 



MC10525 



Advance Information 



POSITIVE LOGIC 



NEGATIVE LOGIC 




Numbers at end of terminals denote pin numbers for 
L package (Case 620). 

Numbers in parenthesis denote pin numbers for 
F package (Case 650). 



CASE 


v C c 


v E e 


620 
650 


Pin 9 
Pin 13 


Pin 8 
Pin 12 



The MCI 0525 is a quad translator for interfacing 
data and control signals between the MECL section 
and saturated logic sections of digital systems. The 
MC 10525 Incorporates differential inputs andSchottky 
TTL "totem pole" outputs. Differential inputs al- 
low for use as an inverting/non-inverting translator or 
as a differential line receiver. The VgB reference volt- 
age is available for use in single-ended input biasing. 
The outputs of the MC 10525 go to a low logic level 
whenever the inputs are left floating. 

Power supply requirements are ground, +5.0 Volts 
and -5.2 Volts. Propagation delay of the MC10525 
is typically 4.5 ns. The MC10525 has fanout of 6 
MTTL loads. The dc levels are MECL 10,000 in and 
Schottky TTL, or MTTL out. This device has an 
input common mode noise rejection of ±1.0 Volt. 

An advantage of this device is that MECL level 
information can be received, via balanced twisted pair 
lines, in the MTTL equipment. This isolates the MECL 
logic from the noisy MTTL environment. This device 
is useful in computers, instrumentation, peripheral con- 
trollers, test equipment and digital communications 
systems. 



P D = 380 mW typ/pkg (No Load) 

t pd = 4 5 ns *VP < 50% to +1 .5 Vdc out) 

Output Rise, Fall Times; 

2.5 ns typ (20% to 80%) 
v CCmax= +7.00 Vdc 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25 °C 




AM input and out 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <C 1/4 inch from TPj n to input 
pin and TP out to output pin. V 0ut 
it 10:1 attenuated. 



PROPAGATION DELAY 



This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. ^ 277 
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ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Test procedures are 
shown for only one input, or for one set of 
input conditions. Other inputs or outputs 
are tested in the same manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



2 

o 

o 
en 

CJ1 

8 

c 

CD 
Q. 



e Test 

Temperature 

-55°C 
+25°C 
+126°C 


TEST VOLTAGE VALUES 


Gnd 


Output 
Condition 


(Volts) 


V IH max 


V IL min 


VfHAmin 


VILA max 


V|HH 


V|LH 


V|HL 


V|LL 


Vbb 


v C c 


vee 


-0.880 


-1.920 


-1.256 


-1.510 


♦0.170 


-0.920 


-1.830 


-2.920 


From 
Pin 
1 


♦50 


-5.2 


-0.780 


-1.850 


-1.106 


-1.476 


+0.280 


-0.860 


-1.720 


-2.860 


+5.0 


-5 2 


-0.630 


-1.820 


-1.000 


-1.400 


♦0.420 


-0.820 


-1.580 


-2.820 


♦5.0 


-5.2 


Character istic 


Symbol 


Pin 
Under 
Test 


MC10625L Test Limits 


TEST VOLTAGE APPLIEO TO PINS LISTED BELOW: 


-55°C 


+2S°C 


+125°C 


Unit 


V|H max 


V|L min 


VlMAmin 


VlLAmax 


V|HM 


V|LH 


V|HL 


VlLL 


vbb 


v C c 


vee 


Min 


Max 


Min 


TVP 


Max 


Min 


Max 


Negative Power Supply 
Drain Current 


>E 


8 










40 






mAdc 


















3.7.11 15 


9 


8 


16 




Positive Power Supply 
Drain Current 


'CCH 


9 










52 






mAdc 


2.6.10.14 
















3.7.11.15 


9 


8 


16 




'CCL 


9 










39 






mAdc 


















3.7.11.15 


9 


8 


16 




Input Current 


l jn H(D 


2 










115 
115 






MAdc 
MAdc 


2.6.10,14 
3.7.11.15 
















3.7,11,15 
2,6.10,14 


9 
9 


8 
8 


16 
16 




Input Leakage Current 


■cbo<2> 












1.0 
1.0 






MAdc 
jiAdc 


















3.7.11.15 
2,6.10,14 


9 
9 


2.6,8.10.14 
3.7,8.11.15 


16 
16 




Short-Circuit Current 


'OS 








40 




100 






mA 




2.6.10,14 














3.7.11,15 


9 


8 


4.16 




High Output Voltage 


VOH © 




2.5 




2.5 






2.5 




Vdc 




2.6.10.14 














3,7.11.15 


9 


8 


16 


-2.0 mA 


Low Output Voltage 


vol 






0.5 






0.5 




0.5 


Vdc 


2.6.10.14 
















3,7.11.15 


9 


8 


16 


12.0 mA 


High Threshold Voltage 


VOHA 




25 




2.5 






2.5 




Vdc 




6,10,14 




2 










3,7,11.15 


9 


8 


16 


-2.0 mA 


Low Threshold Voltage 


VOLA 






0.5 






0.5 




0.5 


Vdc 


6,10.14 




2 












3.7,11.15 


9 


8 


16 


12.0 mA 


Indeterminate Input 
Protection Tests 


VOLS1 






0.5 






0.5 




05 


Vdc 




















9 


2.3,6.7.8. 
10.11.14.15 


16 


12.0 mA 


VQLS2 






0.5 






0.5 




05 


Vdc 




















9 


8 


16 


12.0 mA 


Reference Voltage 


v B e 




-1.440 


-1.320 


-1.360 




-1.230 


-1.240 


-1.120 


Vdc 


















3.7.11.15 










Common Mode 
Rejection Tests 


V 0 H 




2.5 
2.5 




2.5 
2.5 






2.5 
25 




Vdc 










3 


2 


3 


2 




9 
9 


8 
8 


16 
16 


-2.0 mA 
-2.0 mA 


vol 






0.5 
0.5 






0.5 
0.5 




05 
05 


Vdc 










2 


3 


2 


3 




9 
9 


8 
8 


16 
16 


12.0 mA 
12.0 mA 


Switching Times 

Propagation Delay 
(BO% to +1.5 Vdc) 

Rise Time (+1.0 Vdc to 2.0 Vdc) 
Fall Time (+1 .0 Vdc to. 2.0 Vdc) 


<6-5+ 
»2+4- 
*2-4+ 

U+ 

14- 


6 
S 
4 

1 






1.0 

1 


4.5 

1 


6.0 

I 

3.3 
3.3 








Pulse In 


Pulse Out 


C L <pF) 
























is 


6 
6 
2 

1 


5 
5 
4 

J 


2 


5 


3.7, 


1.15 




} 


( 


i 


1 


5 



0 

Q IndMdualry tsst each input, appty 



V|H max *° P* n unc 



h outwit. foHowina example shown for pin 4. 



ELECTRICAL CHARACTERISTICS 2 



Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Test procedures are 
shown for only one input, or for one set of 
input conditions. Other inputs or outputs 
are tested in the same manner. 




<a Test 
Temperature 
-55°C 
+ 25°C 
+125°C 


TEST VOLTAGE VALUES 


Gnd 


Output 
Condition 


(Volts) 


V|H max 


V.Lm.n 


VlHAm.n 


V|LA max 


V|HH 


V|LH 


V|HL 


V(LL 


V B B 


v C c 


vee 


-0880 


-1.920 


-1.255 


-1.510 


+0. 1 70 


-0.920 


-1.830 


-2.920 


Pin 
5 


'50 


-5 2 


-0.780 


-1.850 


-1 105 


-1.475 


+0.280 


-0.850 


-1.720 


-2.850 


♦50 


-5 2 


-0.630 


-1 820 


-1.000 


-1 400 


+0.420 


-0.820 


-1 580 


-2.820 


•5 0 


5 2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC1062SF Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW 


-5S°C 


♦2S°C 


+12S°C 


Unit 


V IH max 


VlLmm 


VlHAm.n 


VILA max 


V IHH 


V(LH 


V|HL 


ViLL 


V B B 


v C c 


v E e 


Mm 


Man 


Mm 


Typ 


Max 


Mm 


Max 


Negative Power Supply 
Oram Current 


'E 


12 










40 
























3 7 11 15 


13 


12 


4 




Po»mve Power Suppiy 
Oram Current 


'CCH 


13 










52 






mAilc 


26 10.14 
















3 7.11.15 


13 


12 






'CCL 


13 










39 






mAdc 


















3 7.11 15 


13 


12 






Input Current 


'mH(D 


6 

7 










115 
115 






pAdc 
uAdc 


2 6 10 14 
3.7.11.15 
















3 7 11.15 
2.6,10,14 


13 
13 


12 
12 






Input Leakage Current 


"CBO© 


6 

7 










1 0 
10 






uAdc 

uAdc 


















3 / II 15 
2.6,10,14 


13 
13 


2&10.12.14 
3,7.11.12,15 






Short Circuit Current 


'OS 


8 






40 




100 






mA 




2 6.10 14 














3 7.11 15 


13 


12 






High Output Voltage 


VOH © 


8 


2 5 




2 5 






2 5 








7 6 10 14 














3.7.11.15 


13 


12 




?0mA 


Low Output Voltage 


vol 


8 




05 






05 




05 




2 6 10 14 
















3.7.11.15 


13 


12 




12.0 mA 


High Threshold Voltage 


v 0 ha 


8 


25 




25 






2 5 




Vdc 




2.10.14 




6 










3.7.11 15 


13 


12 




7 0 mA 


Low Threshold Voltage 


vola 


8 




05 






05 




05 




2.10.14 




6 












3.7 11.15 


13 


12 




12.0 mA 


Indeterminate Input 
Protection Tests 


V0LS1 


8 




05 






05 




05 






















13 


2.3,6.7,10, 
11,12,14,15 




12.0 mA 


V0LS2 


8 




05 






05 




05 






















13 


12 




12 0 mA 


Reference Voltage 


V B B 


5 


-1 440 


-1.320 


-1.350 




-1 230 


-1 240 


-1 120 




















3 7.11 15 










Common Mode 
Reiection Tests 


V 0 H 


8 
8 


25 
2 b 




7 5 
2 5 






7 5 
7 5 














7 


6 


7 


6 




13 
13 


12 
12 




7 0 mA 
7 0 mA 


vol 


8 
8 




05 
05 






05 
05 




05 
05 


Vdc 










6 


7 


6 


7 




13 
13 


12 
12 




12.0 mA 
12.0 mA 


Switching Time* 
Propagation Delay 
(50% to + 1 5 Vdc) 

Rise Timed OVrtc to 2 0 VUd 
Fan Timelil OVdc to2 0Vdcl 


tlO+9- 
110-9+ 
«6+8- 
<6-8* 

18* 

«8- 


9 
9 
8 

I 


I I I I M 




1 0 

[ 


4.5 

J 


60 

i 

33 
3 3 




1 1 1 1 1 1 




Pulse In 


Pulse Out 


C L IpF) 




















1 M I 1 1 






10 
10 
6 

I 


9 
9 
8 

1 


2 


5 


3 7 


1.15 




3 




2 


4 





0 Individually test each input, apply V|h max '° P' n under test. 

(2) Individually test each input, apply Vgg to pin under test. 

(3) Individually test each output, following example shown for pin 8. 



MECL 10,000 series 

DUAL LATCH 

MC10530 

Advance Information 



POSITIVE LOGIC 



NEGATIVE LOGIC 




TRUTH TABLE 











0 


c 


CE 


Qn+1 


L 


L 


L 


L 




L 


L 




♦ 


L 


H 


On 


* 




L 


On 


<t> 






Q n 



Case 


V C C1 


V C C2 


VEE 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



$ - Don't C»r« 



P D = 145 mW typ/pkg (No Load) 
tp d = 2.5 ns typ 



The MC 10530 is a clocked dual D type latch. 
Each latch may be clocked separately by holding 
the common clock in the low state, and using 
the clock enable inputs for the clocking function. 
If the common clock is to be used to clock the 
latch, the clock enable (C(=) inputs must be in 
the low state. In this mode, the enable inputs 
perform the function of controlling the common 
clock (C). 

Any change at the D input will be reflected 
at the output while the clock is low. The out- 
puts are latched on the positive transition of the 
clock. While the clock is in the high state, a 
change in the information present at the data 
inputs will not affect the output information. 

Input pulldown resistors eliminate the need 
to tie unused inputs to VEE- 

Output rise and fall times have been opti- 
mized to provide relaxation of system layout 
and design criteria. 

The set and reset inputs do not override the 
clock and D_ inputs. They are effective only 
when either C or CE or both are high. 



Numbers at and of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 




3-280 



CO 

oo 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs or outputs are tested in the 
same manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 

-55°C 
+25°C 
+125°C 



Power Supply Drain Current 



Input Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times (50 J2 Load) 
(See Figure 1) 
Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



Setup Time 



Hold Time 



Symbol 



'inL 



V 0 H 



VOL 



v OHA 



VOLA 



*7+2+ 
<5+2+ 
M+2- 
^2- 
<2+ 
t2- 



c setup 



Pin 
Under 
Test 



MC10530L Test Limits 



-55°C 



375 
450 
485 
485 



+25°C 



Typ 



2.7 
2.7 
2.7 

2.7 
2.7 



220 
265 
285 
285 



4.0 
3.5 
3.5 



+125°C 



220 
265 
285 
285 



-1.545 



TEST VOLTAGE VALUES 



(Volts) 



VlHmax v ILmin VlHAmin V ILAmax V EE 



-0.8 



-1.920 



-1,000 



-1.510 



-52 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hn 



6 
9 

4,9 

7,9 



© 



VlLrr 



VlHArr 



v ILAit 



V E E 



•All other inputs are tested in the same manner 
0 See test circuit for test procedures. 



<v C c> 

Gnd 



1.16 



o 

Ul 
CO 

o 

rT 
O 

D 

d' 
c 



CO 

ro 
oo 
ro 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs or outputs are tested in the 
same manner. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



@Test 
Temperature 

-5S°C 
+25°C 
+125°C 



Characteristic 



Power Supply Drain Current 



Input Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times (50 n Load) 
(See Figure 1) 
Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



Setup Time 



'inH 



'inL 



VOH 



VOL 



VQHA 



V 0 LA 



*11+6+ 

tg+6+ 

t8+6- 
M0-6- 

%- 
t setup 



Pin 
Under 
Test 



10 
13 



MC10530F Test Limits 



-55°C 



375 
450 
485 
485 



+25°C 



1.1 
1.1 



Typ 



2.7 
2.7 
2.7 

2.7 
2.7 



220 
265 
285 
285 



4.0 
3.5 
3.5 



+125°C 



220 
265 
285 
285 



TEST VOLTAGE VALUES 



VlLrr, 



VlHArr 



VlLAf 



V£E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHrr 



13 



10 

13 
8,13 
11,13 



10 
10 



0 
0 



VlLrr 



v IHArr 



11 
9 
8 
10 
11 
11 



V|LA max 



VEE 



2 

O 
—a 

o 

CJI 
CO 

o 

8 

13 
r-¥ 

5." 
c 



<Vcc> 
Gnd 



4.5 



4.5 



4,5 



4,5 



'All other inputs are tested in the same manner 
0 See test circuit for tatt procedures. 



MC10530 (continued) 



FIGURE 1 - SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25° C 



Input Pulse 

t+ = t- = 2.0 nt ± 0.2 ns 
(20 to 80%) 



Clock Input 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2:1 attenuated. 



V CC1 = V CC2 = 
+ 2.0 Vdc 
O 





/50% \^ 



- + 1.11 V 

- + 0.31 V 

- +1.11 V 
- +0.31 V 



t setup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the data input (D). 

t hold is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 



3-283 



'dual type dmaster-slavf] MECL 10 # 000 series 

FLIP-FLOP V 



MC10531 



R-S TRUTH TABLE 



R 


s 


Qn+1 


L 


L 


Qn 


L 


H 


H 


H 


L 


L 


H 


H 


N.D. 


N.D. = Not Defined 


CLOCKED TRUTH TABLE 


C 


D 


Q n +1 


L 


0 


Qn 


H 


L 


L 


H 


H 


H 



0 = Don't Care 
C = C E + C C . 

A clock H is a clock transition 
from a low to a high state. 



CASE 


V CC1 


V CC2 


VEE 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



The MC 10531 is a dual master-slave type D 
flip-flop. Asynchronous inputs Set (S) and Reset 
(R) override the Clock (Cq) and Clock Enable 
(Ce) inputs. Each flip-flop may be clocked sep- 
arately by holding the common clock in the low 
state and using the enable inputs for the clocking 
function. If the common cl ock is t o be used to 
clock the flip-flop, the Clock Enable inputs must 
be in the low state. In this case, the enable 
inputs perform the function of controlling the 
common clock. 

The output states of the flip-flop change on 
the positive transition of the clock. A change 
in the information present at the data (D) input 
will not affect the output information at any 
other time due to master slave construction. 

Input pulldown resistors eliminate the need 
to tie unused inputs to Ve£. Output rise and fall 
times have been optimized to provide relaxation 
of system design and layout criteria. 



P D = 235 mW typ/pkg 
f Tog = 160 MHz typ 



POSITIVE LOGIC NEGATIVE LOGIC 



S1 (9) 5 




C E 1 (10) 6 



C E2 
D2 (14) 10 




Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 



See General Information section for packaging. 



3-284 



00 
CJ1 



ELECTRICAL CHARACTER ISITCS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 



SI (9) 5, 

_D1 (11) 7 - 
C.E1 (10) 6 



R1 (8) 4- 
R2 (1)13 - 



"2 (6) 
-3(7) 



L SUFFIX 
CERAMIC PACKAGE 
CASE 620 



C E2 (15) 11 
D2 (14 ) 10- 

S2 (16)12- 



i3D 



@ Test 
Temperature 
-55°C 
+25°C 
+125°C 



Characteristic 



Power Supply Drain Current 



Input Leakage Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times(100-ohm load) 
Clock Input 
Propagation Delay 



Rise Time (20 to 80%) 
Fall Time (20 to 80%) 



Set Input 
Propagation Delay 



Reset Input 
Propagation Delay 



Toggle Frequency (Max) 



Symbol 



vol 



Vqha 



VOLA 



*9+2- 
*9+2+ 
l 6+2+ 
*6+2- 

<2+ 

t2- 



»5+2+ 
M2+15+ 

t5+3- 
M2+14- 



M+2- 
M3+15- 

M+3+ 
*13+14+ 



*setup 



f Tog 



Under 
Test 



4.5,* 
6.7,9* 



2 
2t 



3 
3t 



2 
2t 



3 
3t 



2 
15 



2 
15 

3 



MC10531L Test Limits 



-55°C 



0.5 
0.5 



■1.080 
■1 080 



-1 920 
1.920 



-1.100 
-1.100 



375 
420 
450 



-1.655 
-1.655 



1.635 
-1.635 



0.5 
0.5 



-0.930 
-0.930 



-1.850 
-1.850 



-0.950 
-0.950 



25 
2.5 



330 
330 
220 
245 
265 



-0.780 
-0.780 



-1.620 
-1.620 



-1.600 
-1.600 



0.3 
0.3 



-0.825 
-0.825 



-1.820 
-1.820 



-0.845 
-0.845 



1.1 
1.1 



330 
330 
220 
245 
265 



-0.630 
-0.630 



-1.545 
-1.545 



-1.525 
-1.525 



'Individually test each input; apply V||_ m j n to pin under test. 

"Pin 3 is tied to pin 7 for these tests. 

'''Output level to be measured after a clock pulse has been applied to the Crf input (pin 6 ) | [ ^ 



/jAdc 
j*Adc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



V|Hn 



VlLn 



V IHA n 



VlLAn 



V E E 



VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hn 



VlLn 



V|HA r, 



12 
5 

12 



Pulse 
Out 



2 
15 

3 



15 

3 



VEE 



Gnd 



1. 16 
1. 16 



1. 16 
1. 16 



1. 16 
1. 16 



•1. 16 
1. 16 



1. 16 
1. 16 



o 
o 

CO 



o 
o 

D 

5' 
c 

CD 
CL 



CO 

ro 
oo 

CD 



ELECTRICAL CHARACTER ISITCS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 



D1 11 



C C 13- 
R2 " 



uir — o 
5 1^-7 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



C E2 15 — 
D2 14 



I 



@ Test 
Temperature 
-55°C 
+ 25°C 
+125°C 



Characteristic 



Power Supply Drain Curren 



Input Leakage Current 



Logic "1 " 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1 " 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching TimesdOO-ohm load) 
Clock Input 

Propagation Delay 



Rise Time (20 to 80%) 
Fall Time (20 to 80%) 



Set Input 

Propagation Delay 



Reset Input 
Propagation Delay 



Toggle Frequency (Max) 



vol 



Vqha 



VQLA 



M3+6- 
*13+6+ 
110+6+ 
^0+6- 

»6+ 

<6- 



*9+6+ 
M6+3+ 
*9+7- 
t!6+2- 



t8+6- 
M+3- 
x B+2+ 
M+2+ 



*setup 



f Tog 



Pin 
Under 
Test 



8,9 # 

10,11, 1: 



6 
6t 



MC 10531 F Test Limits 



-55°C 



1.920 
1.920 



1 100 
■1.100 



565 
565 
375 
420 
450 



-1.655 
-1.655 



-1.635 
-1.635 



05 

0.5 



-0930 
-0.930 



-1.850 
-1.850 



-0.950 
-0.950 



330 
330 
220 
245 
265 



-0.780 
-0.780 



-1.620 
-1.620 



-1.600 
-1.600 



+12S°C 



0 3 
0.3 



-0.825 
-0.825 



-1.820 
-1.820 



-0.845 
-0.845 



330 
330 
220 
245 
265 



-0.630 
-0.630 



-1.545 
-1.545 



-1.525 
-1.525 



>iA(ic 
nAdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



VlLmin 



VlHAn 



VlLAn 



VEE 



VOLTAGE APPLIED TO PINS LISTEO BELOW: 



VlLn 



V|HA n 



13 
13 
10 
10 
13 
13 



9 
16 



VlLAr, 



'Individually test each input; apply V||_ m j n to pin under test. 

"Pin 3 is tied to pin 7 for these tests. 

t Output level to be measured after a clock pulse has been applied to the Ce input (pin 1 0) | [ 



V|Lr 



Pulse 
Out 



VEE 



12 
12 



12 
12 



12 
12 



12 
12 



o 
o 

CO 



8 

D 

d" 
c 

CD 
Q_ 



«V C C» 
Gnd 



4,5 
4,5 



MC10531 (continued) 



FIGURE 1 -TOGGLE FREQUENCY TEST CIRCUIT 



t+ = t- » £1.0 ns 
(20% to 80%) 



Clock Input 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 




FIGURE 2 -SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Input Pulse 

t+ = t- = 2.0 ns ± 0.2 ns 
(20 to 80%) 



PW = ^2.0 ns 
PRF = 1.0 MHz 



V in 



Input 



"7 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 



V CC1 = V CC2 
+ 2.0 Vdc 




0.1 nF 



V EE = -3.2 Vdc 



S Input ' 



Q Output 1 
Q Output - 



j~v 



t 5+2+ — 



t5-3- "H 



jz 



+ 0.31 V 
+ 1.11 V 



i r~ 1 4 -80% 

it/ j\|o% 



50% 
t 3 - —I 



|— *4-3- 



ir8o% 

— /j~20% 
J I— t 3+ 




50% \^ 
t hold 
50% 



- + 1.11 V 

- + 0.31 V 



J 



NOTE: 

*setup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the data input (D). 

l hold is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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A M EC L 10,000 series 

QUAD LATCH V 



MC10533 



TRUTH TABLE 



G 


C 


D 


Qn+1 


H 




0 


L 


L 


L 


0 


Q n 


L 


H 


L 


L 


L 


H 


H 


H 



P D = 310 mW tvp 
x pd = 4 0 ns tVP 



<p = Don't Care 



The MC10533 is a high speed, low power, 
MECL quad latch consisting of four bistable 
latch circuits with D type inputs and gated 
Q outputs. Open emitters allow a large number 
of outputs to be wire-ORed together. Latch 
outputs are gated, allowing direct wiring to 
a bus. When the clock is high, outputs will 
follow D inputs. Information is latched on neg- 
ative going transition of the clock. 



POSITIVE LOGIC 




Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in. parenthesis denotes pin numbers for F package (Case 650). 



Case 


V CC1 


V CC2 


vee 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



See General Information section for packaging. 
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tCM'W. (*/*>•• ■»••• r* ;.•..««*•. 44 » «•-. •:{•■•*■.,■ 

. Each full temperature range MECL 1O.Q00 
series circuit has b««n designed to meet the • 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 





L SUFFIX -$ 
CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 
-55°C 
+25°C 
+125°C 



Characteristic 



Power Supply Drain Current 



Input Current 



Logic "1 " Output Voltage 



Logic "0" Output Voltage 



Logic "1" Threshold Voltage 



Logic "0" Threshold Voltage 



Switching Times 
(100-ohm Load) 

Propagation Delay 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 



Symbol 



•in L . 



VOH 



vol 



Vqha 



v 0 la 



l 3+2+ 
*4-2+ 
l 5-2+ 
t$etup 
thold 

<2+ 
12- 



Pin . 
Under 
Test 



3 
4 
5 
13 



2 

2 

2 

2t 
2tt 
2tt 

2 

2 



2 
2 
2 

2t 
2tt 
2tt 



MC10533L Test Limits 



-55°C 



-1 .080 
-1.080 



-0.880 
-0.880 



+25°C 



-0.930 
-0.930 



2.5 
1.5 



1.1 



Typ 



245 
265 
350 
350 



-0.780 
-0.780 



5.4 
5.4 
3.1 



3.5 
3.5 



+125°C 



.825 
.825 



-0.630 
-0.630 



fiAdc 



Vdc 
Vdc 



"f EST VOLTAGE VALUES 



VlHrr 



-0.630 



ViLrr 



VlHAmin V|HAm»: 



-1 .400 



V E E 



TEST VOLTAGE APPLIED TO 
PINS LISTED BELOW: 



VlHrr 



5 
13 



3,4 
3.13 



13 
3,5,13 
4 



3,4 
4 

3,4 

3 



3,4 
4 
4 

3 
3 



VlLmin 



VlHAmin 



4 

13 



V|HAmax 



V E E 



tOutput level to be measured after a clock pulse has been applied to the clock input (Pin 4). 
ttData input at proper high/low level while clock pulse is high so that device latches at proper 
high/low level for test. Levels are measured after device has latched. 
* Latch set to zero state before test. 



j— rv m 



max 
min 



1,16 



1,16 



1,16 
1.16 



1,16 



1.16 



1,16 



o 

CJ1 
CO 
CO 

o* 
o 

D 

c 

CD 
CL 



CO 

ro 



ELECTRICAL CHARACTER ISITC8 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



@ Test 

Temperature 
-55 b C 
+25°C 
+125°C 



Characteristic 



Power Supply Dram Current 



Input Current 



Logic "1" Output Voltage 



Logic "0" Output Voltage 



Logic "1 " Threshold Voltage 



Loflic "0" Threshold Volrage 



Switching Times 
(100-ohm Load) 

Propagation Delay 



Rise Time (20% to 80% I 
FaH Time i 20% to 80%) 



Symbol 



•in H 



v 0 h 



. vol 



v OHA 



VOLA 



l 3+2+ 
U-2+ 
*5-2+ 
1 setup 
thold 

*2- 



Under 
Test 



6 

6 

6 

6t 
6tt 
6tt 

6 

6 



6 

6 

6 

6t 
6tt 
6tt 



MC10633F Test Limits 



-1.080 
-1.080 



-1 .920 



-0.880 
-0.880 



+25°C 



-0.930 
-0.930 



-0950 



2.5 
1.5 
1.1 
1.1 



Typ 



60 



245 

265 
350 
350 



-0.780 
-0.780 



5.4 
5.4 
3.1 



3.5 
3.5 



+125°C 



-0.825 
-0.825 



-1.820 



-0.630 
-0.630 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



VlHrr 



VlLrr 



VlHAmin 



-1.255 



v IHAmax 



VEE 



TEST VOLTAGE APPLIED TO 
PINS LISTED BELOW: 



V|Hmax 



7.8 
1.7 



1 

17.9 
8 



7.8 



7.8 
7 



VlLrr 



v IHAmin 



VlHAmaM 



Pulse Out 



V E E 



12 
12 



12 



tQutput level to to measured eftar • clock puis* hat fa 



i input .tyo 8). - fT" V,H ' 
i ' t ~XZ*£ft&^* ' v iH 



4.5 



4.5 
4,5 



4.5 



4,5 



o 

s 

Ca> 

cT 
o 

D 

5' 
c 

(D 
Q. 



MC 10533 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS Q 25°C 



V CC1 = V CC2 
+ 2.0 Vdc 
O 



bfK- 



Pulse Generator | 



T Input Pulse 

tfV-t- =■ 2.0 ± 0.2 ns 



50 -ohm termination to ground lo 
cated in each scope channel input. 

AH input and output cables to the 
scope are equal lengths of 1 00 ohm 
coaxial cable. Wire length should 
be < 1/4. inch from TP jn to input 
pin and TP out to output pin. 




PROPAGATION DELAY 



t-- [— — t+ + 

it'"" 



V out from D Input 



V out from G Input 



80% 
-50% 
■ 20% 



0.1 mf 



V EE = -3.2 Vdc 



Unused outputs 
connected to a 
100 -ohm resistor 
to ground. 



80% 

50% 
20% 



- + 1.1 1 V 
-+0.31 V 



f 



r set up is minimum time before the negative transition of the clock 
pulse (C) that information must be present at the data input (O). 

t hold ' s tne minimum time after the positive transition of the clock 
pulse (C) that information must remain unchanged at the data input (D). 




The MC 10533 device consists of four bistable latch 
I circuits with D type inputs and gated Q outputs. When 
[ the clock is high the outputs will follow the D inputs. 



The latch will store the data on the falling edge of the 
clock. The outputs are gated when the output enable is 
low. All four latches may be clocked at one time with the 
common clock, or each half may be clocked separately 
with its clock. This device is useful as a temporary storage 
element in high speed central processors, accumulators, 
register files, digital communication systems, instrumenta- 
tion and test equipment. 
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DUAL J-K MASTER-SLAVE 
FLIP-FLOP 

MC10535 



— - — ,m 

MECL 10,000 series 



Advance Information 



POSITIVE LOGIC 



S1 (9K 5- 

J1 (11) 7- 

K1 (10) 6- 

R1 (8) 4- 
C (13) 9- 
S2 (16)12- 

J2d4)10- 

K2 (15)11- 

R1 (1)13- 



-2(6) 
-3 (7) 



NEGATIVE LOGIC 

SI" (9) 5 ] 

J1 (11) 7- 
K1 (10) 6- 



Q2 
Q2 



R1 (8) 4- 
_C (13) 9- 
S2 (16)12- 

-15(3) J2 (14)10- 



-14(2) K2 (15)11 Ca - 

R1 (1) 13 





51 












Q1 




















\ 




r-i 


52 
















Q2 





2 (6) 

3 (7) 



-15 (3) 
-14 (2)'t 



The MC10535 is a dual master-slave dc coup- 
led J-K flip-flop. Asynchronous set (S) and reset 
(R) are provided. The set and reset inputs over- 
ride the clock. 

_ A common clock is provided with separate 
J-K inputs. When the clock is static, the J-ft 
inputs do not effect the output. 

The output states of the flip-flop change on 
the positive transition of the clock. 

Input pulldown resistors eliminate the need 
to tie unused inputs to VEE- Output rise and 
fall times have been optimized to provide relaxa- 
tion of system design and layout criteria. 



R-S TRUTH TABLE 



CLOCK J-K TRUTH 
TABLE* 



Numbers at ends of terminals denote pin numbers for 
L package (Case 620). 

Numbers in parenthesis denote pin numbers for 
F package (Case 650). 



B 


• -s 


Qo + 1 




j 


K 




L 


L 


Q„ 




L ' 


L 




l' 








H 


L 


L 


H 


' L 


L 




L 


H 








N.D. 








0 



CASE 


V CC1 


V CC2 


V EE 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



. 0 - Not Qefined 



'Output ttatas chang* on poai 
tiv* tramijion of clock for J 
K input condition present. 



FIGURE 1 - TOGGLE FREQUENCY TEST CIRCUIT 



VCC1 " V CC2 = 
+ 2.0 Vdc 
O 



25 nF ^ 



Input Pulse 
t+ = t- = 1.0 n« 
Duty Cycle - 50% 



50 -ohm termination to ground lo- 
cated in each scope channel input. 



0.1 *iF 



X 



s 

K1 


Q 


C 




J1 


Q 


R 





0.1 tif 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 Inch from TPj n to input 
pin and TP out to output pin. V out 
is 2:1 attenuated. 



Unused outputs connected to a 
50-ohm resistor to ground. 



1 



See General Information section for packaging. 

This is advance information and specifications are subject to change without notice. 
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£acVfull temperature VangBMECL 10,000 series cir;' 
•curf Has been designed to meet the etc' specifications' 
shown in the test table, after thermal equilibrium has 
been established. The circuit is in a test socket or 
mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Out; 
puts are terminated through a 100-ohm resistor to 
-2.0 volts. Test procedures are shown for only one 
input, or for one set of input conditions. Other inputs 
or outputs are tested in the same manner. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



e T«st 

Temperature 

-55°C 
+25°C 
+126°C 



Potter Supply Orain Current 



Input Current 



Input Leakage Current 



tog* "I" 
Output Voltage 



Logic ; 0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Clock Input 
Propagation Delay 

Rise Time (20 to 80%) 
'Pall Time (20 to 80%) 



Set Input 
Propagation Delay 



Reset Input 
Propagation Delay 



Setup Time 



Hold time 



Toggle Frequency 



V 0 H 



vol 



vqha 



VOLA 



«9+2+ 
*9+2- 
t2+.t3+ 
t2-'3^- 



t5+2+ 
M2+15+ 

t5+3- 
M2+14- 



M+2- 
*4+3+ 
* 13+1 5- 
t 13+14+ 



'setup 



f Tog 



Pin 
Under 
Test 



6,7.9.10,11 
4,5,12.13 



4.5,6.7.9, 
10,11.12.13 



2 

2 ® 



3 

3 ® 



2 

2 

2.3 
2.3 



2 
15 
3 



2 
3 
15 



-55°C 



0.5 
0.5 



-1.080 
-1.080 



-1.920 
-1.920 



-1.100 
-1.100 



450 
665 



-0.880 
-0.880 



-1.655 
-1.655 



MC10S3SL Test Limits 



♦26°C 



0.5 
0.5 



-0.930 
-0.930 



-1.850 
-1.850 



-0.950 
-0.950 



1.0 
1.0 



Typ 



3.0 
3.0 
2.0 
2.0 



265 
390 



-0.780 
-0.780 



-1.620 
-1.620 



-1.600 
-1.600 



+125*C 



0.3 
0.3 



-0.825 
-0.825 



-1.820 
-1.820 



-0.845 
-0.845 



265 
390 



-0.630 
-0.630 



-1.545 
-1.545 



-1.525 
-1.525 



MAdc 
nAdc 



jiAdc 
MAdc 



VdC 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



V|Hn 



V IL min 



-1.920 



VfHAn 



VlLAr 



V E E 



VOLTAGE APPLIEO TO PINS LISTED BELOW: 



VlHr, 



© 
© 



V| L r, 



VlHAn 



5 
12 
5 
12 



13 
13 



6,9 © 



6.9 (|) 



VlLAn 



2 
2 

2.3 
2.3 



2 
15 
3 
14 



2 
3 
15 
14 



V E E 



(V CC ) 
Gnd 



1.16 



1,16 
1.16 



1.16 
1.16 



1.16 
1.16 



1.16 
1.16 



1.16 
1,16 



1.16 
1.16 



1.16 



1,16 



NOTES: 

' \y Individually test each input; apply Vjh max t° P' n ur *der test. 
(2) Individually test each input; apply V (L mjn to pin under test. 
® Output level to be measured after a clock pulse has been applied 
® Out; ut level to be measured after a clock pulse has been applied 
(§) See Figure 2 for timing test diagram. ' 



to the C 
to the C 



V|h max 

input (pin 9) - 1 *- V| L min 
input (pin 9) r— 1~ V| H A min 
— 1 L_ V ILA max 



n 

O 
CJ1 
CO 
CI 



8 

c 



fO 
CO 
4^ 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 series cir- 
cuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has 
been established. The circuit is in a test socket or 
mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Out- 
puts are terminated through a 100-ohm resistor to 
-2.0 volts. Test procedures are shown for only one 
input, or for one set of input conditions. Other inputs 
or outputs are tested in the same manner. 




F SUFFIX 
CERAMIC PACKAGE 
CASE 680 



@ Test 
Temperature 

-55°C 
♦25°C 
+12S°C 







Pin 
Under 
Teet 


MC10B36F Teat Limns 


VOL 


IAGE APPLI 


ED TO PINS L 


ISTED BELC 


m. 


(V CC » 
Gnd 


-56°C 


♦26°C 


♦126°C 




Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


VlHmax 


V IL min 


V|HAm*n 


VlLAmex 


v E e 


Power Supply Dram Currant 


'E 


12 




75 




54 


68 




75 


mAdc 










12 


4.5 


input Currant 


•in H 


10,11.13.14,16 
1,8,9,16 


- 


450 

665 






265 
390 




265 
390 


MAdc 
MAdc 


© 








12 
12 


4,5 
4,5 


Input Lailiaaj Currant 


'in L 


8,9,10,11,13 
1,14,16.16 


0.S 
0.5 


- 


0.5 
0.5 


- 


- 


0.3 
0.3 


- 


MAdc 
MAdc 




s 






12 
12 


4.5 
4.6 


Look "1" 
Output Voltage 


v OH 


6 

6 (3) 


-1 080 


-0.880 
-0.880 


^0.930 


_ 




-0. 780 
-0.780 


-0.825 
-0.825 


o ~ 3Q 
-0.630 


Vdc 
Vdc 


9 
10 








12 
12 


4,5 
4,5 


Logic "0" 
Output Voltage 


Vni 
*OL 


7 

7® 


-1.920 
-1.920 


-1.665 
-1.665 


-1.850 
-1.850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


g 
10 


- 


- 


- 


12 
12 


4,6 
4,6 


Logic "1" 


VOHA 


6 

6® 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0845 




Vdc 
Vdc 


10 




9 




12 
12 


4,5 
4,5 


Logic "0" 
ThroahoM Voltage 


Vqla 


7 

7® 




-1.635 
-1.635 






-1600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 


10 




9 




12 
12 


4,5 
4,5 


laletailm Tleaee 

Clock Input 
Propagation Delay 

Riaa Time (20 to 80%) 
Fall Time (20 to 80%) 


*13+6+ 
<13+6- 
*6+7+ 
t6-7- 


6 
6 

6,7 
6.7 






.. 1.0 
10 

1.1 
1.1 


3.0 
3.0 
2.0 
2.0 


4.5 

1 






ns 

1 






Putee In 


Pub* Out 


-3.2 Vde 


♦2.0 Vdc 


13 
13 
13 
13 


6 
6 

6,7 
6,7 


12 

1 


4,6 

1 


Sat Input 
Propagation Delay 


«9+«+ 
*16+3+ 
t9-7- 
<16+2- 


6 
3 
7 
2 






1.0 

I 


3.0 

1 


5.0 

1 






ns 

1 






9 
16 
9 
16 


6 

3 
7 
2 


12 

I 


4.5 

1 


Reeet Input 
Propagation Delay 


<8+«- 
<8+7+ 
tl+3- 
«1+2+ 


6 

7 
3 
2 






1.0 

I 


3.0 

I 


5.0 

1 






ns 

1 






8 
8 
1 
1 


6 

7 
3 
2 


12 

1 


4,6 

1 


Setup Time 


taetup 


11 






1.5 










ns 






10,13® 


6 


12 


4,5 


Hold rime 


«hold 


11 






2.5 










ns 






10,13 © 


6 


12 


4.6 


Toggle Frequency 


'Tog 


6 






125 


140 








MHz 






13 


6 


12 


4,6 



TEST VOLTAGE VALUES 



V.Hr 



VlLn 



VlHAn 



VlLAn 



VEE 



o 

CJ1 
CO 
CI 

8 

D 

c 



NOTES: 

® Individually teat each input; apply V|h max to pin u 
(Jjr Individually teat each input; apply V| L mjn to pin ui 
<$ Output level to be measured after a clock pulae ha t 
$ Output level to be meeeurert efter a clock pulae has c 



r~l — V IH max 
to the C input (pin 9) J ^" V| L mjn 

to the C input (pin 91 JT^V| H Amin 
V|LAmex 



H0535 (continued) 



w,- ... 



FIGURE 2 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 25°C 



t/M' 



* tnput Pulse 
't* - t- - 2.0 ns ± 0.2 ns 
(20 to 80%) 



Clock Input (^"~ 



^TP in t 



50-ohm termination to ground lo- 
cated in each scope channel input. 



V C C1 = V CC2 « 
+2.0 Vdc 



25 mf ; 



^0.1 mF 



01 fif 



V EE = 



I 



Co fx 



AM input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP m to input 
pinandTP out to output pin. V out 
is 2:1 attenuated. 

All unused outputs are tied to 100 
ohm resistor to ground. 



R Input 



S Input ' 



Q Output • 
Q Output • 



IF 



50%- \ 



+0.31 V 
+ 1.11 V 



-1.-80% 
\_20%_ 



80% 
20% 



JT* 



— K thol 
H r~ *setup 



J~ 



- + 1.1 1 V 
-+0.31 v 



NOTE: 

t setup i$ tne minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the inputs J or K. 

t hold •* the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the inputs J or K. 



| . : 
i ■ 
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UNIVERSAL HEXADECIMAL 
COUNTER 

MC10536 



: ., i?;t-J W 

MECL 10,000 series 



SEQUENTIAL TRUTH TABLE* 



INPUTS 


OUTPUTS 














Carry 


Clock 










Carry 


S1 


S2 


DO 


D1 


D2 


D3 


In 




Q0 


Q1 


02 


03 


Out 


L 


L 


L 


L 


H 


H 


0 


H 


L 


L 


H 


H 


L 


L 


H 


0 


0 


0 


0 


L 


H 


H 


L 


H 


H 


H 


L 


H 


0 


0 


0 


0 


L 


H 


L 


H 


H 


H 


H 


L 


H 


0 


0 


0 


0 


L 


H 


H 


H 


H 


H 


L 


L 


H 


0 


0 


0 


0 


H 


L 


H 


H 


H 


H 


H 


L 


H 


0 


0 


0 


0 


H 


H 


H 


H 


H 


H 


H 


H 


H 


0 


0 


0 


0 


0 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


L 


L 


0 


H 


H 


H 


L 


L 


L 


H 


L 


0 


0 


0 


0 


. L 


H 


L 


H 


L 


L 


H 


H 


L 


0 


0 


0 


0 


L 


H 


H 


L 


L 


L 


H 


H 


L 


0 


0 


0 


0 


L 


H 


L 


L 


L 


L' 


L 


H 


L 


0 


0 


0 


0 


L 


H 


H 


H 


H 


H 


H 



0 =* Don't care. 

* Truth table shows logic states assuming inputs vary in sequence 
shown from top to bottom. 
"A clock H is defined as a clock input transition from a low to a 
high logic level. 



The MC 10536 is a high speed synchronous counter 
that can count up, count down, preset, or stop count at 
frequencies exceeding 100 MHz. This binary counter 
is useful in high speed central processors and peripheral 
controllers, minicomputers, high speed digital commu- 
nications equipment and instrumentation. The flexi- 
bility of this device allows the designer to use one 
basic counter for most applications, and the synchron- 
ous count feature makes the MCI 0536 suitable for 
either computers or instrumentation^ 

Three control lines (S1,S2, and Carry In) determine 
the operation mode of the counter. Lines S1 and S2 
determine one of four operations; preset (program), 
increment (count up), decrement (count down), or 
hold (stop count). Note that in the preset mode i 
clock pulse is necessary to load the counter, and the 
information present on the data inputs (D O, D1, D2, 



and D3) will be entered into the counter. Carry Out 
goes low on the terminal count, or when the counter 
is being preset. 

When an output is not needed, it can be left 
to conserve system power. (The open emitter output 
will require no power if left open). The counter 
state only on the positive going edge of the clock. 
Any other input may change at any time except during 
the positive transition of the clock. 

This device is not designed for use with 
clocks. Control is via SI and S2. 

A prescaler can be constructed using the MC10S39 
in conjunction with the MCI 0631 which wHI operate 
at over 200 MHz input frequency. A 500 MHz prescaler 
is possible using an MC1690 500 MHz D Flip-Flop, an 
MC1670 300 MHz D Flip- Flop, and the MC10536. 













FUNCTION SELECT TABLE 


(14)10 


c£ 


QO 


14(2) 


S1 


S2 


Operating Mode 


(1)13 


C 


Q1 




L 


L 


Preset (Program) 


(16)12 


DO 


15(3) 


L 


H 


Increment (Count Up) 


(15)11 

(10) 6 


D1 

D2 






H 


L 


Decrement (Count Down) 


Q2 


2 (6) 


H 


H 


Hold (Stop Count) 












(9) 5 

(13) 9 


03 
S1 


Q3 


3 (7) 








(11) 7 


S2 


c out 


4 (8) 









f count= 150 MHz typ 



Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 

Numbers in parenthesis denote pin numbers for F package 
(Case 650). 



Case 


V C C1 


V CC2 


VEE 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



See General Information section for packaging. 
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#LlE(^ieALfcHA^e^^STlC* 

£tcfi fuU: t«nperrtur« ranfl* MECL fi& r o6d 
iseries circuit has been designed to meet the 
ofc specifications shown in the test table, 
after thermal equilibrium has been estate 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for Only one 
input, or for one set of input conditions. 
Other inputs or outputs are tested in the 
same manner. 



13- 
12- 
11 - 

*6- 
5- 
9- 
7- 



3* 




— — -1*,- 


c 






oo 


Qt 


15 




D1 








Q2. 


2 


D2 






D3 


Q3 


3 


S1 






S2 


c out 


— : 4 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



Power Supply Drain Current 



Output Voltage 



Output Voltage 



Threshold Voltage 



Threshold Voltage 



Switching Timet 

(lOOohm Load) 
Propagation Otlay 



Carry In To Carry Out 
Sat Up Time 



■ Data Inputs 
Select Inputs 
Carry In Input 



Hold Time 



Oata Inputs 
Select Inputs 
Carry In Input 
Counting Frequency 

Rite Time 

420% to 80%) 
Fall Time 

120% to 80%) 



-55°C 
♦2C°C 
♦12S°C 



vol 



vola 



'13+1 4* 
'13+14- 
'13+4+ 
'13+4- 
'10-4- 
'10+4+ 

'12+13+ 
'12-13+ 
'9+13+ 
'7+V3+ 

'10-13+ 
'13+10+ 

'13+12+ 
'13+12- 
'13+9+ 
. '13+7+ 
'13+10- 
'10+13+ 
'countup 
'countdown 
«4+ 
'14+ 
»4- 
'14- 



5.6.11.12 
7 

9.10 



14® 



14© 



14 <a 



14(2) 



03 
0.8 
2.0 
2.0 
1.6 
1.6 



375 
450 
416 
495 



11.0 
11.0 



MC10S36L Tart Limrti 



3.5 
35 



-2.5 
-25 



150 
150 



220 
265 
246 
290 



4.5 
4.6 

10.6 
105 



1.9 
1.9 



115 
115 



246 
290 



12.6 
12.6 
7.6 
7.6 



MHz 
MHz 



TEST VOLT APE VALUES 



TEST VOLTAGE APPLIED TO FINS LISTED BELOW 



VlLT 



7.9 
7.3 



12. 13 
12. 13 



10. 13 
10.13 

12, 13 
12. .13 

9. 13 
7.13 

10. 13 
10. 13 

13 



Vila it 



2 

o 
— * 
o 

CJ1 

o 



3 
C 
CD 
Q_ 



<vcc» 



1. 16 
J. 16 



0 Individually apply V 1 1_ m i n to pin under tett. (2) Measure output after clock pulse V| L -/~~ H appears at clock input (pin 13) (3) Before test set all Q outputs to a logic high. 



ELECTRICAL CHARACTERISTICS 



Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs or outputs are tested in the 
same manner. 









1 




C 


16 




DO 


15 




D1 


10 




D2 


9 




D3 


13 




S1 


11 




S2 



QO 
Q1 
Q2 
Q3 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



-66°C 
♦26°C 
♦125°C 









MC10638F Tart Limits 


TEST \ 


/OLTAGE AF 










ELOW 










Kn 
Under 


-56°C 


♦26°C 


♦12 


s°c 








«S LRIEU ■ 






CliamiawiaiJn 


Symbol 


Tact 








Typ 










nit 


V|h mmK 


V|L mm 


VlHAmin 


Vila max 


vee 


0ml 


rQtN9F Supply Dra*n Cor rant 


•e 


12 . 




165 




120 


150 




165 


mAdc 










12 


4.6 


Input Currant 


•in H 


9,10,15,16 


- 


365 


- 


- 


215 


- 


215 


M Adc 


9.10,15,16 












12 


4.6 








- 


446 






260 




260 






























13,14 












~ 


240 


1 


\ 


13,14 














I 


1 


\ 






i 




485 






285 




285 






1 






















j 

'in L 


All 


0.5 


- 


0.5 


- 


- 


0.3 


- 


MAdc 


~ 


— 






12 


4,6 


Logic "1" 


VOH 


2® 


-1.080 


-0.880 


-0.930 


_ 


-0.780 


-0.825 


-0.630 


Vdc 


16 


11,13 










12 


4.6 


Output Voltaga 








































Logic "0" 


vol 


2 ® 


-1.920 


-1.655 


-1 850 


_ 


-1.620 


-1.820 


-1.545 


Vdc 


- 


11.13 










12 


4.6 


Output Voluga 












































Logic "1" 


VOHA 


2 <2> 


-1.100 


- 


-0.950 




- 


-0.845 


_. 


Vdc 


- 


11,13 


16 






12 


4.6 


ThrwnoM Voltaga 








































Logic "0" 
ThmhoM Vol tag* 


VOLA 


2 $ 


_ 


-1.636 


_ 


_ 


-1.600 


_ 


-1.526 


Vdc 


- 


11.13 




16 


12 


4.6 


Switching Tima* 
<100-onm Load) 
























♦1.11 V 


♦0.31 V 


Pulse m 


PuejeOut 


-3.2 V 


♦24 V 












































Propagation Oalay 












































Clock Input 


M+2+ 


2 






1.0 


3.3 


4.5 






ns 


16 


- 






2 


12 


4,6 




*1+2- 


2 






1.0 


3.3 


4.5 


















2 












t'H8+ 


8 






25 


7.0 


10.5 










11 






\ 


8 












t1+8- 


8 






2.5 


7.0 


10.5 










11 




















Carry In To Carry Out 




8 (J) 






1.6 


SO 


6.9 










11 


1 


14 


1 


[ 












M4+8+ 


8 






1.6 


5.0 


69 










11 


1 


14 














Sat UpTima 












































Data Inputs 


M6+1+ 


2 






35 
















11.13 


1.16 


2 














2 






35 
















11.13 


1.16 














Saiact Inputs 


*13+1 + 


2 






7.5 


















1.13 


















2 






7 6 


















1.11 














Carry In Input 


»14-1+ 


2 






3.7 














11 


13 


1.14 
















M+14+ 


2 






-1 .0 














11 


13 


1.14 














Hold Tima 












































Oata Inputs 


M+16+ 


2 






-1.0 
















11.13 


1.16 
















n+ie- 


2 






-1.0 
















11.13 


1.16 














Saiact Inputs 


M+13+ 


2 






-2.5 


















1.13 
















»i+ii- 


2 






-2.5 


















1.11 














Carry In Input 


tl+14- 


2 






-1.6 














11 


13 


1.14 
















M4+1+ 


2 






3.1 














11 


13 




14 














Counting Frequency 


'countup 


8 






125 


150 








MHz 


11 




1 
















'countdown 


8 






125 


150 








MHz 


13 




















Rise Tima 


«8* 


8 






1.1 


2.0 


3.3 






ns 


11 








' l 


1 










(20% to 80*) 


«2+ 


2 




























2 










*atl Tima 


«B- 


8 






I 


.1 


1 








\ 


1 








8' 










UBKta>aSK) 


*2- 


-2 




























2 

















TEST VOLTAGE VALUES 



VlLi 



V|HAn 



Vila. 



vee 



o 

CJ1 
Ca> 
O) 

rT 
O 

3 
r+ 

5' 
c 

CD 
Q. 



<ft liit li <da» fr e»p*yy t t ' ..' I output afnr clock puaja V^-ZJ ' " ^W i at t^ iyyUpwr 13) 



MC 10536 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS © 25°C 



NOTE. 

tsetup tn * minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the input DorS. 

t hold '* the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the input O or S. 



VCC1- V CC2=*2 0 Vd <= 



Input Pulse 

t+ = t- = 2.0 nt ± 0.2 ns 
(20 to 80%) 

Clock Input ©— ■ 



/-80% \ 

-rftZ -It 



J 



I 



thold H f— — • thold L 



\ 



•f 



V EE = -3.2 Vdc 



SO-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP| n to input 
pin and TP out to output pin. V out 
is 2:1 attenuated. 

Unused outputs are connected to 
a 100-ohm resistor to ground. 



SET UP AND HOLD TIMES 



(a) is the minimum tima to wait after the 
counter ha* bean enabled to clock it. 

(b) Is the minimum time before the 
counter has bean disabled that It may 
be clocked. 

(c) is the minimum time before the 
counter is enabled that a clock puis* 
may be applied with no effect on the 
state of the counter. 

(d) is the minimum time to wait after 
the counter is disabled that a clock 
pulse may be applied with no effect In 
the state of the counter. 

(b) and (c) may be negative numbe/s 



V 



\ 



J— 
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MC 10536 (continued) 



COUNT FREQUENCY TEST CIRCUIT 



Clock Input ©— 



Input Puis* 
t+ - t- - 1.0 nt 
Duty Cycle - 50% 



v CC1" v CC2- +2 -0 Vdc 



25 mF 



50-ohm termination to ground lo- 
cated In Mch scope channel Input. 



0.1 nF 





Q0 


C 

DO 


di 


Ol 
D2 


Q2 


D3 


Q3 


SI 




S2 


c out 




8 




x 



+ 1.11 V V EE --3.2 Vdc 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2:1 attenuated. 

Unused outputs are connected to 
a 100 -ohm resistor to ground. 



UNIVERSAL BINARY UP/DOWN COUNTER 



Carry In 
10O- 






CT-Q2 1 
St] 





V 
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[ I MC10536 (continued) 



APPLICATIONS INFORMATION 



\ i To provide more than four bits of co unting ca pability several 
ji*C10536 counters may be cascaded. The Carry In input overrides 
clock when the counter is either in the increment mode or the 
it mode of operation. This input allows several devices to 
in a fully synchronous multistage counter as illustrated 
Figure 1. The carry is advanced between stages as shown with 
external gating. The Carry In of the first device may be left open, 
he system clock is oommon to all devices. 
, . The various operational modes of the counter make it useful 
ior a wide variety of applications. If used with MECL III devices, 
jpreacafers with input toggle frequencies in excess of 300 MHz are 
^soaaibfe. Figure 2 shows such a prescaler using the MCI 0536 and 

H 



MC1670. Use of the MC10631 in place of the MC1670 permits 
200 MHz operation. 

The MC10536 may also be used as a programmable counter. 
The configuration of Figure 3 requires no additional gates, although 
maximum frequency is limited to about 50 MHz. The divider 
modulus is equal to the program input plus one (M-N+11, there- 
fore, the counter will divide by a modulus varying from 1 to 16. 

A second programmable configuration is also illustrated in 
Figure 4. A pulse swallowing technique is used to speed the counter 
operation up to 110>MHz typically. The divider modulus for this 
figure is equal to the program input (M - N). The minimum 
modulus is 2 because of the pulse swallowing technique, and the 
modulus may vary from 2 to 15. This programmable configuration 
requires an additional gate, such as %MC 10509 and a flip-flop such 
as%MC10531. 



FIGURE 1 - 12 BIT SYNCHRONOUS COUNTER 



System 
Clock 



LSB 

1 I I I 



~ Q0 Q1 Q2 Q3 7T 
c in c out 



I I I I 



Q0 Q1 Q2 Q3 T 



Note: SI and S2 are set either for increment or decrement operation. 



FIGURE 2-300 MHz PRESCALER 



Logic High 
Q 



Input 

Frequency " 



SI 




S2 




C 


Q3 



Input Frequency 
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MC 10536 (continued) 



FIGURE 3-60 MHz PROGRAMMABLE COUNTER 



Program Input 

I I I I 



C 

C|„ 
S2 
S1 



DO D1 D2 D3 



'in 



Program I nput + 1 

2 f maxS 50 MHz Typ. 

3 Divide Ratio is from 1 to 16. 



FIGURE 4-100 MHz PROGRAMMABLE COUNTER 



Program Input 

I I I I 



DO D1 D2 D3 



S2 MC 10536 



S1 



Q0 Q2 Q3 



1 *, 



out 



T in 



Program Input 



2 f max S 110 MHz Typ. 

3 Divide Ratio is from 2 to 15. 
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MECL 10,000 series 

UNIVERSAL DECADE 
COUNTER 



MC10537 



SEQUENTIAL TRUTH TABLE* 



INPUTS 


OUTPUTS 














Carry 


Clock 










Carry 


S1 


S2 


DO 


D1 


D2 


D3 


In 




QO 


Q1 


Q2 


Q3 


Out 


L 


L 


H 


H 


H 


L 


0 


H 


H 


H 


H 


L 


L 


L 


H 


0 


0 


0 


0 


L 


H 


L 


L 


L 


H 


H 


L 


H 


0 


0 


0 


0 


L 


H 


H 


L 


L 


H 


L 


L 


H 


0 


0 


0 


0 


L 


H 


L 


L 


L 


L 


H 


L 


H 


0 


0 


0 


0 


L 


H 


H 


L 


L 


L 


H 


L 


H 


0 


0 


0 


0 


H 


L 


H 


L 


L 


L 


H 


L 


H 


0 


0 


0 


0 


H 


H 


H 


L 


L 


L 


H 


H 


H 


0 


0 


0 


0 


0 


H 


H 


L 


L 


L 


H 


L 


L 


H 


H 


L 


L 


0 


H 


H 


H 


L 


L 


L 


H 


L 


0 


0 


0 


0 


L 


H 


L 


H 


L 


L 


H 


H 


L 


0 


0 


0 


0 


L 


H 


H 


L 


L 


L 


H 


H 


L 


0 


0 


0 


0 


L 


H 


L 


L 


L 


L 


L 



) = Don't care. 

'Truth table shows logic states assuming inputs vary in sequence 

shown from top to bottom. 
' A clock H is defined as a clock input transition from a low to 

a high logic level. 



The MC10537 is a high speed synchronous counter 
that can count up, count down, preset, or stop count at 
frequencies exceeding 100 MHz. This decade counter 
is useful in high speed central processors and peripheral 
controllers, minicomputers, high speed digital commu- 
nications equipment and instrumentation. The flexi- 
bility of this device allows the designer to use one 
basic counter for most applications. The synchronous 
count feature makes the MC 10537 suitable for either 
computers or instrumentation. 

Three control lines (S1,S2, and Carry In) determine 
the operation mode of the counter. Lines S1 and S2 
determine one of four operations; preset (program), 
increment (count up), decrement (count down), or 
hold (stop count). Note that in the preset mode a 
clock pulse is necessary to load the counter, and the 
information present on the data inputs (DO , D1, D2 , 
and D3) will be entered into the cou nter. Car ry Out 
goes low on the terminal count. The Carry Out on the 
MC 10537 is partially decoded from Q1 and Q 2 directly, 
so in the preset mode the condition of the Carry Out 
after the Clock's positive excursion will depend on the 
condition of Q1 and/or Q2. 

When an output is not needed, it can be left open to 
conserve system power. (The open emitter output will 
require no power if left open.) The counter changes 
state only on the positive going edge of the clock. 
Any other input may change at any time except during 
the positive transition of the clock. The sequence for 
counting out of improper states is as shown in the 
State Diagrams. 

A prescaler can be constructed using the MC 10537 
in conjunction with the MC10631 which will operate 
at over 200 MHz input freuqency. A 500 MHz prescaler 
is possible using an MC1690 500 MHz D Flip-Flop, an 
MC1670 300 MHz D Flip-Flop, and the MC10537. 















(14) 


10 


C in 


QO 




14 (2) 


(1) 


13 


C 








(16) 






Q1 




15 (3) 


12 


DO 






(15) 


1 1 


D1 












Q2 




2 (6) 


(10) 


6 


D2 








(9) 




D3 


Q3 




3 (7) 


(13) 


9 


S1 








(11) 




S2 


c out 




4 (8) 



FUNCTION SELECT TABLE 



S1 


S2 


Operating Mode 


L 


L 


Preset (Program) 


L 


H 


Increment (Count Up) 


H 


L 


Decrement (Count Down) 


H 


H 


Hold (Stop Count) 



Case 


V CC1 


VCC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



r D 

*count 



625 mW typ/pkg (No Load) 
150 MHz typ 



Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs or outputs are tested in the 
same manner. 



10 




Q0 




14 


13 


c 








12 


DO 


Q1 




15 


1 1 


D1 


Q2 




2 


6 


D2 








5 


D3 


Q3 




3 


9 


S1 








7 


S2 


c out 




4 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



-55°C 
♦26°C 
♦12S°C 















MC10637L 


Test Limits 














































TEST V 


rOLTAGE AP 


PLIED 










Pin 


-66°C 


♦25°C 


+12S°C 












<Vcc> 


Characteristic 


Symbol 


Under 
Tact 


Mn 


Max 


Win 


Typ 


Mix 


Min 


Max 


Unit 


"IH max 




V|HA min 


VILA max 




Gnd 


Power Supply Drain Current 


'E 


8 


- 


165 


- 


120 


150 


- 


165 


mAdc 


~ 










8 


1. 


6 


Input Current 


•in H 


6.6.11.12 


- 


375 


- 


- 


220 


- 


220 


nMc 


5.6.11.12 


- 










8 


1.16 




7 


- 


450 


- 


- 


265 


- 


265 






7 


- 


















9.10 


- 


415 


- 


- 


245 


- 


245 


\ 




9.10 












1 


I 






13 




495 






290 




290 






13 


















'in L 


All 


0.5 


- 


0.5 


- 


- 


0.3 


- 




- 


© 






8 


1.16 


Logic "1" 


VOH 


14(2) 


-1.080 


-0.880 


-0.930 


_ 


-0.780 


-0.825 


-0.630 


Vdc 


12 


7.9 










8 


1. 


6 


Output Voltage 






































Logic "0" 


vol 


14(2) 


-1.920 


-1.655 


-1 850 


_ 


-1.620 


-1.820 


-1.545 


Vdc 


_ 


7.9 










8 


1. 16 


Output Voltage 








































Logic "1" 


VOHA 


14© 


-1.100 




-0.950 






-0.845 




Vdc 


_ 


7.9 


12 






8 


1. 


6 


Threshold Voltage 




































Logic "0" 


v OLA 


14(2) 




-1.635 






-1.600 




-1.525 


Vdc 


_ 


7.9 






12 


8 


1. 16 


Threshold Voltage 








































Switching Times 
























+1.11 V 


+031 V 


Pulse In 


Pube 


Out 


-3.2 V 


♦2.0 V 


dOOohm Load) 








































Propagation Delay 








































Clock Input 


113+14+ 


14 


0.8 


4.6 


1.0 


3.3 


4.5 


1.4 


5.2 


ns 


12 




1 


3 






8 


1. 16 




113+14- 


14 


0.8 


4.6 


1.0 


3.3 


4.5 


1.4 


5.2 




























M3+4+ 


4 


2.0 


11 


2.5 


7.0 


10.5 


2.4 


12.6 






7 




J 


















M3+4- 


4 


2.0 


11 


2.5 


7.0 


10.5 


2.4 


12.6 






7 




















Carry In To Carry Out 


•10-4- 




1.6 


7.1 


1.6 


5.0 


69 


1.9 


7.6 






7 


13 


10 














M0+4+ 


4(1) 


1.6 


7.1 


1.6 


5.0 


6.9 


1.9 


7.6 






7 


13 


10 














Sat Up Time 












































Data Inputs 


•12+13+ 


14 






3.5 
















7.9 


12. 


13 


14 












'12-13+ 


14 






3.5 
















7.9 


12, 


13 














Select Inputs 


»9+13+ 


14 






7.5 


















9, 


13 
















17+13+ 


14 






7.5 


















7, 


13 














Carry In Input 


M0-13+ 


14 






3.7 














7 


9 


10, 


13 
















113+10+ 


14 






-1.0 














7 




10. 


13 














Hold Time 












































Data Inputs 


113+12+ 


14 






-1.0 
















7,9 


12. 


13 
















•13+12- 


14 






-1.0 
















7.9 


12. 


13 














Select Inputs 


*13+9+ 


14 






-2.5 


















9. 


13 
















M3+7+ 


14 






-2.5 


















7, 


13 














Carry In Input 


113+10- 


14 






-1.6 














7 


9 


10. 


13 
















•10+13+ 


14 






3.1 














7 


9 


10. 


13 














Counting Frequency 


'countup 
'countdown 


4 


115 




125 


150 




115 




MHz 


7 




1 


3 
















4 


115 




125 


150 




115 




MHz 


9 




















Rise Time 


14+ 


4 


0.9 


3.3 


1.1 


2.0 


33 


1.2 


37 


ns 


7 








- 












(MKtotOft) 


M4+ 


14 




























14 










Fell Tim* 


«*> 


■4 


I 


J 


I 


I 


1 


1 


\ 


1 


\ 


i 








4 










iwtwmi - - 


-■*M* • 


♦4 




























14 











TEST VOLTAGE VALUES 



00 
CO 

o 

CJ1 



fCFCTRICAL CHARACTERISTICS 

(ach full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
throiigh a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs or outputs are tested in the 
same manner. 



14^ 




QO 


1 


C 




16 


DO 


Q1 


15 


D1 




10- 


Q2 


D2 




9 ■ 


D3 


Q3 


13 


si 




11 


S2 


c out 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



Temperature 

-55°C 
+25°C 
+125°C 



Power Supply Dram Current 



Logic "1" 
Output Volugt 



Output Voltage 



Threshold Voltui 



Logic "0" 
Threshold Voltage 



Switching Timn 

(100-ohm Low!) 
Propagation Delay 



Carry In To Carry Out 
Sat Up Time 



Data Inputs 
Select Inputt 
Carry In Input 



Hold Time 



Oata Inputs 

Select Inputs 

Carry In Input 

Counting Frequency 

Rise Time 
(20% to 80%) 

Fall Time 
(20% to 80%) 



V 0 H 



M+2+ 
M+2- 
M+8+ 
M+8- 
*14-8- 
114+8+ 

*16+1+ 
M6-1 + 
M3+1 + 
»11+1+ 
*14-1 + 
M+14+ 

<1+16+ 
M+16- 
*1+13+ 
*1+11+ 
*1+14- 
M4+1 + 



t8+ 
t 2 + 



9.10.15,16 
11 
13.14 



20 



2© 



2 © 



2® 



375 
450 
415 
485 



MC10S37F Test Limits 



220 
265 
245 
290 



220 
265 
245 
290 



TEST VOLTAGE VALUES 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW 



9.10,15.16 
11 
13,14 



11,13 
11,13 



11,13 
11,13 



S 
S 



o 
o 

D 
r* 

c 

CD 
Q. 



<v C c> 

Gnd 



<D Individually apply V tL rr 



o pin under test. 



(2) Measure output after clock pulse V|l - 



appears at clock input (pin 1) 



(3) Before test counter must be set to a zero count condition (all outputs low) 



MCI 0537 (continued) 



COUNT FREQUENCY TEST CIRCUIT 



Clock Inputs- 



Input Pulse 

t+ - t- - 1.6 ns 

Duty Cycle - 60% 



V CC1 V CC2 



25 mF 



0.1 MF J 



1 


I 








QO 


c 

DO 


Q1 


D1 
D2 


Q2 


D3 
S1 
S2 


Q3 
out 



-+2.0Vde V„ 



0.1 MF 



Coax 
60 



J 0.1 MF 

: - -3.2 Vdc 



50-ohm termination to ground lo- 
cated in each scope channel input. 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 Inch from TP| n to Input 
pinandTP out to output pin. V out 
is 2:1 attenuated. 

Unused outputs are connected to 
a 100-ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Carry I 



(b) 



X 



(a) Is the minimum time to wait after the counter 
has been enabled to clock it. 

(b) is the mjnimum time before the counter hasbeen 
disabled that it may be clocked. 

(c) is the minimum time before the counter is en- 
abled that a clock pulse may be applied with no ef- 
fect on the state of the counter. 

(d) is the minimum time to wait after the counter 
is disabled that a clock pulse may be applied with no 
effect In the state of the counter. 

(b) and (c) may be negative numbers. 



NOTE: 

Setup is tne minimum time before the positive ^oax 
transition of the clock pulse (C) that information 
must be present at the input D or S. 

t hold '* tne minimum time after the positive 
transition of the clock pulse (C) that information 
must remain unchanged at the input D or S. 



Q Output 



/ *\ 

— n \ f \ — +0.31 v 

— H h- X C + Q+ -—I K~ *C + Q- 

UFBBK J 

Jt / -50% \ 
f-20% \ 



Clock Input© ' 
Input Pulse 
t+ - t- * 2.0 ± 0.2 ns 

(20 to 80%) 







ir 


hie 




C ln 


Q0 






C 

DO 


Q1 






D1 


Q2 






D2 






D3 
S1 


Q3 






S2 


-out 








8 








X 


0.1 /iF 


V 


EE * 


-3.2 Vdc 



50-ohm termination to ground located in each scope 
channel input. 

All input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should 
be < 1/4 Inch from TP jn to input pin and TP out to 
output pin. V out is 2:1 attenuated. 

Unused outputs are connected to a 100-ohm resistor 
to ground. 
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MCI 0537 (continued) 
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A M EC L 1 0,000 series 

FOUR-BIT UNIVERSAL I 



SHIFT REGISTER 

MC10541 



(8) 
(16) 12- 
(15) 11- 

(13) 9- 

(10) 6- 

(14) 10- 

(11) 7- 






DL 
C QO 

DO 

D1 Q1 
D2 

D3 Q2 
S1 

S2 Q3 
DR 





















-14 (2) 
-15 (3) 
-2 (6) 
-3 (7) 



TRUTH TABLE 



BE LEO- 


OPERATING MODE 


OUTPUTS 


SI 


S2 








03„*1 


L " 


L 


Parallel Entry 


00 


Ol 


D2 


D3 


L 


H 


Shrft Right* 


Qi n 


Q2 n 


03„ 


DR 


H 


L 


Shift L«ft* 


DL 


Q0 n 




Q2„ 


H 


H 


Stop Shift 


Q0 n 


Q1n 


Q2„ 


Q3n 



The MC10541 is a four-bit universal shift 
register which performs shift left, or shift rigrit. 
serial/parallel in, and serial/parallel out opera- 
tions with no external gating. Inputs St and $2 
control the four possible operations of t^M 
register without external gating of the dock. 
The flip-flops shift information on the positive 
edge of the clock. The four operations are stop 
shift, shift left, shift right, and parallel entry ff 
data. The other six inputs are all data type in- 
puts; four for parallel entry data, and one fdr 
shifting in from the left (DL) and one for shift- 
ing in from the right (DR). All four outputs 
are capable of driving 100 ohm lines. 

When the register is used for serial output 
only, the unused emitter follower outputs can 
be left open. 



= 425 mW typ/pkg (No Load) 
f ShiftV50 MHz typ 



Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 



LOGIC DIAGRAM 



Case 




V CC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



Parallal Entar 



Hold 

5 



CO O- 



^ ie=; 



Y 




Y 



Y 



Y 



See General Information section for packaging. 
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to 

CO 

s 



tUCimCALCHAMCT**ISTr« 

tTacKfulf t«fi^ 

paries cirOTTt has beenftMfTgh^d to meet the' 
dc specifications shoWn in the test table; 
after thermal equilibrium has been estab- 
lished. The 1 circuit is in a test socket Qr 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in a similar manner. 



...14- 
12- 
11- 
9- 
6- 
10- 
7- 







DL 


QO 






DO 










D1 




Q1 












D2 










D3 
S1 




Q2 






S2 




Q3 






DR 






L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



Characteristic 



Power Supply Drain Current 



LOgic "1- Output Voltage 



Logic "0" Output Voltage 



L6gic "1" Threshold Voltage 



Logic "0" Threshold Voltage 



Switching Timet (100 SI Load) 

Propagation Delay 
Setup Time (tsetup) 



Hold Time (thold* 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 
Shift Frequency 



'inH 



•inL 



VQH 



vol 



M+3+ 
t12+4+ 
l 12-4+ 
M0+4+ 
M0-4+ 
*4+12+ 
M+12- 
*4+10+ 
M+10- 

t3+ 

»3- 
f Shift 



Pin 
Under 
Test 



@ Test 
Temperature 

-55°C 
+25°C 
+125°C 



MC10541L Test Limits 



-55°C 



375 
375 
415 
450 



2.5 
5.0 
5.0 
1.5 
1.5 
1.0 



220 
220 
245 
265 



3.3 
3.3 



+125°C 



220 
220 
245 
265 



TEST VOLTAGE VALUES 



v IHmax v ILmin v IHAm.n ^ILAmax 



-0.880 



-0.780 -1.850 



-1.920 



-1.255 



-1.510 



V E E 



TEST VOLTAGE APPLIED TO 
PINS LISTEO BELOW: 



V(Hm 



4,5,6.7.9. 
10,11.13 



(D 
(D 
CD 



v ILmin ViHAmin v ILAm«x 



VEE 



Gnd 



1.16 

1,16 



o 

2 

8 

5' 
c 

CD 
Q_ 



V|H 



P2 j | V IHA P3 I I V )L 

J I V| L 1 I V, L 



Q) These tests to be performed in sequence as shown. 
(2) See switching time test circuit for test procedures. 
GO See shift frequency test circuit for test procedures. 

Reset to zero before performing test. 
(§) Reset to one before performing test. 



CO 
CO 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in a similar manner. 



16- 
15- 
13- 
10. 
14- 
11- 





DL 
C QO 

DO 

D1 Q1 
D2 

D3 Q2 
SI 

S2 Q3 
DR 






















F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



• Tart 
Temperature 

-56°C 

♦26°C 

+125°C 



Characteristic 



Power Supply Drain Current 



Input Current 



Logic "1" Output Voltage 



Logic "0" Output Voltage 



Logic "1" Threshold Voltage 



Logic "0" Threshold Voltage 



Switching Time* (100 fl Load) 

Propagation Delay 
Setup Time (t^tup) 



Hold Time (t n old> 



Rise Time (20% to 80%) 
Fall Time (20% to 80%) 
Shift Frequency 



Symbol 



VQH 



vol 



V 3T 



^+7+ 
tl6+8+ 
t 16-8+ 
M4+8+ 
tl4-8+ 
«8+16+ 
t 8+16- 
l 8+14+ 
t8+14- 

»7+ 

*7- 
f Shift 



Pin 
Under 
Test 



10 
11 



MC10641F T««t Limits 



-55°C 



365 
365 
420 
455 



1.0 
2.5 
2.5 
5.0 
5.0 
1.5 
1.5 
1.0 
1.0 
1.1 
1.1 
150 



♦26°C 



Typ 



1.7 
1.7 



220 
220 
245 
265 



3.3 
3.3 



220 
220 
245 
265 



8.9.10,11 
3.14.15.1 



TEST VOLTAGE VALUES 



V|Hm 



VlLrr 



v IHAmin 



VlLAiw 



V E E 



TEST VOLTAGE APPLIED TO 
PINS LISTED BELOW: 



VlHmax V| Lmin V| HAmin V| LA max V EE 



10 
10 



<2> 



12 



v IH a 

V IL 



I LA 
V|L 



(T) These tests to be performed in sequence as shown. 
(?) See switching time tert^kcujt for test procedures. 
CO See shift frequency tacf c^Urtfor tastprpcedures, 
(J Reset to zero before pe* & a»j sja) ■ j^ ^V, 
® Resatio one before pefforming *fc>:*jj§£" 



o 



8 

5' 
c 

CD 
Q. 



<vcc> 



4,5 
4.5 



MC 10541 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 25°C 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All Input and output cables to the 
•cope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP Qut to output pin. V out 
is 2:1 attenuated. 



1 



VCC1 " V CC2 
+ 2.0 Vdc 

O 



Input Pulse 
t+ = t- - 2.0 ±0.2 ns 
(20 to 80%) 



Input 

(2h 



25 nFTtZ 



Pulse Generator 




1. 



o 


1 






DL 






C 


Q0 




DO 






D1 


Q1 


< 


D2 






D3 


Q2 




S1 






S2 


Q3 




DR 





I 



V EE = -3.2 Vdc 
MC10102 



SHIFT FREQUENCY TEST CIRCUIT 



Input 



Pulse Generator 



50-ohm termination to ground lo 
cated in each scope channel input. 




i 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2:1 attenuated. 



Test Procedures: 

1. Set D1 . D2. D3 = +0.31 Vdc ( Logic L) 

DO = +1.11 Vdc (Logic H) 

2. Apply Clock pulse rT_ V ' H to set Q0 high. 

fc V )L 

3. Maintain Clock Low. 

Set SI = +0.31 Vdc (Logic L) 
S2 = +1.11 Vdc (Loyic H) 

4. Test Shift Frequency 



All unused outputs are connected 
to 100-ohm resistor to ground. 
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12-bit parity \ MECL 10,000 series 

GENERATOR -CHECKER 



MC10560 




Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 



The MC10560 consists of nine EXCLUSIVE- 
OR gates in a single package, internally con- 
nected to provide odd parity checking or gen- 
eration. Output goes high when an odd number 
of inputs are high. Unconnected inputs are 
pulled to low logic levels allowing parity de- 
tection and generation for less than 12 bits. 



INPUT 


OUTPUT 


Sum of 
High Level 
Inputs 


Pin 2(6) 


Even 


Low 


Odd 


High 



P D = 320 mW typ/pkg (No Load) 
*pd = 4 0 nstyp 



Case 


V CC1 


V CC2 


VEE 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



APPLICATION INFORMATION 



The MCI 0560 is useful in any system 
requiring high speed detection or generation 
of parity. The MC 10560 can generate parity 
for twelve bits in four ns. A large number of 
functions on one chip reduces package count 
and saves system power. As shown in Figure 
1 , by using the MCI 0560 s and one MC 1 0507 
parity can be checked or generated on 48 
bits in 9.5 ns, or 7.5 ns if the MC10507 is 
replaced by a MECL 1 1 1 MC1672 or MC1674, 
although these MECL III parts are not guar- 
anteed over the full temperature range. 

If parity detection or generation is re- 
quired for less than twelve bits, the unneces- 
sary inputs can be left open. Input pulldown 
resistors will insure that the unused inputs 
are pulled to the low logic level. 



FIGURE 1 - 48-BIT PARITY CHECKER 




See General Information section for packaging and maximum ratings 
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CO 
CO 



ELECTRICAL CHARACTER ISTI CS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for one set of 
conditions. 




0^ 



L SUFFIX 
CERAMIC PACKAGE 
CASE 620 



©Ttft 
Temperature 

-55°C 
+2S°C 
+125°C 



Characteristic 



Power Supply Drain 
Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times 
(100-ohm load) 
Propagation Delay 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



V 0 H 



vol 



VOHA 



VQLA 



*3+2+ 
l 3+2- 
*3-2- 
t 3-2+ 
U+2+ 
U+2- 
*4-2- 
*4-2+ 

t2+ 



MC10S60L Test Limits 



-55°C 



1.0 
1.0 



450 

375 



3.4 
3.4 



♦25°C 



Typ 



265 
220 



3.3 
3.3 



+126°C 



0.9 
0.9 



265 
220 



3.4 
3.4 



M Adc 
M Adc 



MAdc 



TEST VOLTAGE VALUES 



VlHm 



v ILmin 



v IHAm 



v ILAm 



VEE 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



4.5,9,10,13,14 



VlLm 



4,5.6.7.9,10. 
11.12.13.14,15 



3.4.5.6.7.9.10. 
11,12.13.14,15 



4,5,6,7.9.10,11 
12.13.14.15 



3,5.6,7.9.10.11 
12.13.14.15 



v IHAm 



v ILAman 



VEE 



(vec) 



1.16 
1,16 



1,16 



1.16 



2 
o 

o 

8 

o 
o 

D 

d' 
c 

CD 
Q. 



2 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10.000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for one set of 
conditions. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



2 

o 
o 

OI 
0> 

o 

8 

5' 
c 

CD 
Q. 













1 — ■ 






















TEST VOLTAGE VALUES 
















2 — 1 
















• Teat 




(Vote) 
















3 — 1 
















Terns 


»erati 


ire 


ViHmax 




VlHAmfe 


Vila— 


vee 


































-6S°C 


-0380 


-1.920 


-1.256 


-1.610 


-6.2 


































♦25°C 


-0.780 


-1.850 


-1.106 


-1.476 


-6.2 
































♦125°C 


-0.630 


-1320 


-1.000 


-1.400 


-5.2 










■ 


"in 


MC10660F Text Limits 














lit 


wfar 


-65°C 


♦25°C 


♦126°C 












191 CIS DCLV 






<voci 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


U 


wt 


V|Hma> 


Vllmin 


V|HAmin 


VlLAmax 


vee 


Power Supply Drain 


'E 


12 




86 






62 


78 




86 


mAdc 


1 ,2,8.9,13,14 










12 


4,5 


Currant 


















































Input Currant 


•inH 


7 
8 




450 

375 










265 
220 




285 
220 


MAdc 
MAdc 


7 
8 










12 
12 


4,6 
4,6 




•inL 


7 


0.5 




0.5 










0.3 




MAdc 




7 








12 


4,6 


Logic "1" 
Output Voltage 


VOH 


6 


-1.080 


-0.880 


-0930 






-0.780 


-0.825 


-0.630 


Vdc 


7 


1.2.3.8.9.10. 
11,13,14,15.16 








12 


4,6 


Logic "0" 
Output Voltage 


Vol 


6 


-1.920 


-1.655 


-1.850 






-1.620 


-1.820 


-1.545 


Vdc 




I. 2,3,7.8.9.10, 

II. 13,14,15.16 








12 


4,5 


Logic "1" 
Threshold Voltage 


V 0 HA 


6 


-1.100 




-0.950 










-0.845 




Vdc 




1.2.3,8.9,10. 
11.13.14.15.16 


7 






12 


4,5 


Logic "0" 
Threshold Voltage 


VOLA 


6 




-1.635 










-1.600 




-1 .525 


Vdc 




1.2.3.7.9.10. 




8 


12 


4,5 




































11.13.14.15,16 
















Switching Times 
(100-ohm load) 


















































Propagation Delay 
































♦1.11 V 




Pulse In 


Pulse 


Out 


-3.2 V 


♦24) V 




*7+6+ 


6 






2.0 


4.0 


7.5 






ns 






7 


6 


12 


4.5 




*7+6- 
t 7 _6_ 
t7-6+ 
t8+6+ 






























8 
8 




1 

8 
















t 8+6- 
t8-6- 






























7 




1 
















*8-6+ 






























7 


















Rise Time 


















































(20% to 80%) 


*6+ 










. 1-1 


2.0 


3.3 














7 














Fall Time 


















































; l»%«>ip%> ••. 












1.1 


2.0 


3.3 














7 















PMC10560 (continued) 

! 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 25°C 



VCC1 = V CC2 
+2.0 Vdc 
Q 



Input Pulse /C\ 
Generator \Zs 



Input Pulse 
t+ = t- - 2.0 ± 0.2 ns 
(20 to 80%) 



60 -ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP m to input 
pin and TP out to output pin. V out 
is 2:1 attenuated. 




PROPAGATION DELAY 



^ ^50% y f 



80% 
50% 
20% 



80% 

50% 
20% 



- + 1.11 V 
-+0.31 V 



3-315 



MECL 10,000 series 

BINARY TO 1-8 DECODER 
(LOW) 



MC10561 



POSITIVE LOGIC 



EO (6) 7 
E1 (3) 15 




—EX- 




Numbers at and of terminals are pin numbers for L package (Case 620). 
Numbers In parenthesis denotes pin numbers for F package (Case 660). 



The MC 10561 is designed to decode a three 
bit input word to a one of eight line output. 
The selected output will be low while all other 
outputs will be high. The enable inputs, when 
either or both are high, force all outputs high. 



P D « 315 mW typ/pkg (No Load) 
t p d = 4.0 nstyp 



Case 


V CC1 


V CC2 


v E e 


620 


Pin 1 


Pin 16 


Pin 8 


660 


Pin 6 


Pin 4 


Pin 12 



TRUTH TABLE 



ENABLE 
























INPUTS 


INPUTS 






OUTPUTS 






El 


to 


C 


B 


A 


Q0 


Q1 


Q2 


Q3 


Q4 


Q5 


Q6 


Q7 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


0 


0 


0 


0 


H 


H 


H 


H 


H 


H 


H 


H 


0 


H 


0 


0 


0 


H 


H 


H 


H 


H 


H 


H 


H 



0 - Don't Care 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in a similar manner. 




L SUFFIX 
CERAMIC PACKAGE 
CASE 620 



2 
o 

o 

CJ1 



o 
o 

D 

c 

CD 

a 

























TEST VOLTAGE VALUES 


























(Volts) 






















©Test 
Temperature 


V IH max 


V|L min 


V|HA min 


V|LA max 


V E E 
























-55°C 


-0.880 


-1.920 


-1.255 


-1.510 


-5.2 
























+2S°C 


-0.780 


-1.850 


-1.105 


-1.475 


-5.2 
























+12S°C 


-0.630 


-1 .820 


-1 .000 


-1.400 


-5.2 










MC10561L Test Limits 


TCCT V/ni TARE ADD! ICR TCI DIMC 1 ICTCn BCI ft Mi- 








Pin 
Under 


-65°C 


+25°C 


+126°C 














<vcc> 

Gnd 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V|H max 


V|L min 


V|HA min 


V|LA max 


V E E 


Power Supply Drain Current 


>E 


8 




84 




61 


76 




84 


mAdc 


2.7.9.14.15 








8 


1.16 


Input Current 


•inH 


14 




374 






220 




220 


MAdc 


14 








8 


1.16 




<inL 


14 


0.5 




0.5 






0.3 




MAdc 




14 






8 


1.16 


Logic "1" 

Output Voltage 


V 0 H 


13 
13 


-1.080 
-1.080 


-0.880 
-0.880 


-0.930 
-0.930 




-0.780 
-0.780 


-0.825 
-0.825 


-0.630 
-0.630 


Vdc 
Vdc 


2 
15 








8 
8 


1.16 
1.16 


Logic "0" Output Voltage 


v OL 


13 


-1.920 


-1.655 


-1.8SO 




-1.620 


-1.820 


-1.545 


Vdc 


14 








8 


1.16 


Logic "1" 

Threshold Voltage 


VOHA 


13 
13 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 






2 
15 




8 
8 


1.16 
1.16 


Logic "0" Threshold Voltage 


VOLA 


13 




-1.635 






-1.600 




-1 .525 


Vdc 






14 




8 


1.16 


Switching Times 
(100 ft Load) 


























Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Oelay 


«14+13- 
*14-13+ 


13 
13 






1.5 
1.5 


4.0 
4.0 


6.0 
6.0 






ns 






14 


13 


8 


1.16 


Rise Time (20% to 80%) 


»13+ 


13 






1.1 


2.0 


3.3 






J 






I 


J 


J 


1 


Fall Time (20% to 80%) 


^13- 


13 






1.1 


20 


3.3 





















ELECTRICAL CHARACTERISTICS 
Each full temperature range MECL 10,000 
seriescircu.it hei been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are termineted 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in a similar manner. 




2 
o 

o 




o 
o 

D 
r+ 

5' 
c 

CD 
C 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 

























TEST VOLTAGE VALUES 


























(Volts) 






















• Test 
Temperature 


VlHmax 


V|L mm 


V|HA mm 


V|LA max 


V E E 
























-66°C 


-0.880 


-1320 


-1.266 


-1.510 


-5.2 
























♦26°C 


-0.780 


-1.850 


-1.105 


-1.476 


-5.2 
























+12S°C 


-0.630 


-1.820 


-1.000 


-1.400 


-6.2 










•MC 1066 IF Test Limits 


TEST Uni TARE ADPI IPO Tft PIMfi 1 ISTCn API fUM* 








Pin 
Under 


-66°C 


♦26°C 


♦126°C 














<vcc> 

Ond 






Tett 


Mm 


Max 


Mm 


Tvp 


Max 


Mm 


Max 


Unit 


VlHmax 


v ILmm 


V|HA mm 


VILA max 


V E E 


Power Supply Drain Current 


'E 


12 




84 




61 


76 




84 


mAdc 


2,3,6.11.13 








•12 


4.5 


Input Currant 


■mH 


2 




374 






220 




220 


fiAdc 


2 








12 


4,5 




■inL 


2 


0.5 




0.6 






0.3 




MAdc 




2 






12 


4,6 


Logic "1" 

Output Voltage 


V 0 H 


1 
1 


-1.080 
-1.080 


-0.880 
-0.880 


-0.930 
-0.930 




-0.780 
-0.780 


-0.825 
-0.826 


-0.630 
-0.630 


Vdc 
Vdc 


6 

3 








12 
12 


4.5 
4,5 


Logic "0" Output Voltagt 


V QL 


1 


-1.920 


-1.666 


-1.850 




-1.620 


-1.820 


-1.545 


Vdc 


2 








12 


4.5 


Logic "1" 

Threshold Voltage 


V 0 HA 


1 
1 


-1.100 
-1.100 




-0.960 
-0.960 






-0.845 
-0.845 




Vdc 
Vdc 






6 
3 




12 
12 


4.6 
4.6 


Logic "0" Threshold Voltage 


VQLA 


1 




-1.635 






-1.600 




-1.525 


Vdc 






2 




12 


4.5 


(100 n Loed) 


























Pulse In 


Pulse Out 


-3.2 V 


♦2.0 V 


Propagation Delay 


<2+1- 
*2-1+ 


1 
1 






1.5 
1.5 


4.0 
4.0 


6.0 
6.0 






ns 






2 


1 


12 


4,5 


Rise Time (20% to 80%) 


tl+ 


1 






1.1 


20 


3.3 






1 






I 


1 


1 


1 


Fell Time (20% to 80%) 


M- 


1 






1.1 


2.0 


3.3 





















MC10561 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 25°C 



V C C1 " VCC2 
♦ 2.0 Vdc 



Input PulM 
t+ - t- - 2.0 ± 0.2 ns 
(20 to 80%) 



: 60 -ohm termination to ground lo 
cated In each scope channel Input 



All input and output cables to tha 
•cop* ara equal length* of 50-ohm 
coenial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 
Vout it 2:1 attenuated. 




PROPAGATION DELAY 



Vln 



-tr — J-f- 

t-+ [— — -j t- 



UnuMd outputs connected to a 
100 -ohm resistor to ground. 



APPLICATION INFORMATION 



The MC 10561 is a true parallel decoder. No series 
gating is used internally, eliminating unequal delay times 
found in other decoders. This design provides the identical 
4 ns delay from any address or enable input to any 
output. 



A complete mux/demux operation on 16 bits for data 
distribution is illustrated in Figure 1. This system, using 
the MC10536 control counters, has the capability of in- 
crementing, decrementing or holding data channels. When 
both SO and S1 are low, the index counters reset, thus 
initializing both the mux and demux units. Thefour binary 
outputs of the counter are buffered by the MC 1050 1s to 
send twisted-pair select data to the multiplexer/demulti- 
plexer units. 
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FIGURE 1 - HIGH SPEED 16 BIT MULTIPLEXER/DEMULTIPLEXER 



Control Selection 
MC 10501 MC10515 



CO 
CO 

to 
o 




so 






S1 


MC 10536 










A 


B C 


D 



15 14 13 12 1110 9 6 
99999999 



7 6 5 4 3 2 1 0 

9999999 ° 







E1 




C 




B 


MC 10564 


A 






DO 



SO 






SI 


MC 10536 




Cr 






A 


B C 


D 





E0 


El 


C 


MCI 0561 


B 




A 





2 
o 

© 

CJ1 

o 



o 
o 

3 

c 

CD 

a 







E1 




c 




B 


MC10564 


A 






DO 



E0 
MC10561 



666 6 6666 

15 14 13 12 11 10 9 8 



66666666 
7 6 5 4 3 2 1 0 



MECL 10,000 series 

BINARY TO 1-8 DECODER 
(HIGH) 



MC10562 



POSITIVE LOGIC 



EO (6) 2 "Jj N^- 

E1 (3) 15 « 7 ^ A— 





•-ad 





Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (case 650). 



The MC10562 is designed to convert three 
lines of input data to a one-of-eight output. The 
selected output will be high while all other out- 
puts are low. The enable inputs, when either 
or both are high, force all outputs low. 



P D = 315 nstyp/pkg (No Load) 
tpd = 4.0 nstyp 



Case 


V C C1 


V CC2 


v E e 


620 


Pin 1 


Pin 16 


Pin 8 


660 


Pin 5 


Pin 4 


Pin 12 



TRUTH TABLE 



INPUTS 


OUTPUTS 


CO 


£1 


c 


B 


A 


Q0 


Q1 


Q2 


Q3 


Q4 


Q5 


Q6 


Q7 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L ■ 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


H 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


L 


H 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


H 


H 


H 


L • 


L 


L 


L 


L 


L 


L 


H 


H 


0 


0 


0 


0 


L 


L 


L 


L 


L 


L 


L 


L 


0 


H 


0 


0 


0 


L 


L 


L 


L 


L 


L 


L 


L 



0 * Don't Care 



Sea General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
aeries circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in a similar manner. 




L SUFFIX 
CERAMIC PACKAGE 
CASE 620 



o 

CJ1 

o> 

M 

o 

D 

d' 
c 







TEST VOLTAGE VALUES 


<vcc> 

Gnd 


OTMt 

Temperature . 

-6*°C 
♦25°C 
♦126°C 


(Volts) 


V IH max 


V IL mm 


V IHA min 


V|LA max 


V E E 


-0.880 


-1 .920 


-1.256 


-1.510 


-5.2 


-0.780 


-1.850 


-1.105 


-1.475 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10562L Test Limits 




-6B°C 


+26°C 


♦12S°C 






JLIAUC MIT 


xieu iu n 


ma ua i tu 


BCLUT1. 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V IH max 


v ILmin 


V|HA min 


Vila m« 


VEE 


Power Supply Orain Current 


<E 


8 




84 




61 


76 




84 


mAdc 










8 


1.16 


Input Current 


■inH 


14 










220 






AiAdc 


14 








8 


1.16 


•inL 


14 


0.5 




0.5 






0.3 




/iAdc 




14 






8 


1.16 


Logic "1" 

Output Voltage 


VOH 


13 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 


14 








8 


1.16 


Logic "0" 

Output Voltage 


vol 


13 
13 


-1.920 
-1.920 


-1.655 
-1.655 


-1.850 
-1 .850 




-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


2 
15 








8 
8 


1.16 
1.16 


Logic "1" 

Threshold Voltage 


VOHA 


13 


-1.100 




-0.950 






-0.845 




Vdc 






14 




8 


1.16 


Logic "0" 

Threshold Voltage 


VOLA 


13 
13 




-1 .635 
-1.635 






-1.600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 






2 
15 




8 
8 


1.16 
1.16 


Svjitchtng Times 

(100-ohm load) 
Propagation Delay 

Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 


«14+13+ 
«14-13- 
t+ 


13 
13 
13 

13 






1.5 
1.5 
1.1 

1.1 


4.0 
4.0 
2.0 

2.0 


6.0 
6.0 
3.3 

3.3 






ns 






Pulse In 


Puis* Out 


-3JV 


+2J0 V 


14 


13 


8 


1.16 



ELECTRICAL CHARACTERISTICS 
Each full temperature range MECL 10.000 
series circujt has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in a similar manner. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



o 

IS) 

cT 
o 

3 

5' 
c 

CD 
Q. 



ro 

CO 



OT«t 
Temperature 

-56°C 
♦25°C 
♦12S°C 



Characteristic 



Symbol 



Pin 
Under 
Test 



MC10562F Tert Limits 



-56°C 



♦25°C 



TEST VOLTAGE VALUES 



V(Hn 



Vila 



V|HAn 



VlLAn 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hn 



V|HAn 



Vila n 



Vee 



(Vcc) 
Gnd 



Power Supply Drain Current 



4,6 



'inH 



'inL 



4.5 



Logic "1" 

Output Voltage 



VQH 



Logic "0" 

Output Voltage 



vol 



-1.920 
-1.920 



-1.655 
-1.655 



-1.850 
-1 850 



-1.620 
-1.620 



-1.820 
-1.820 



-1.545 
-1.545 



Vdc 
Vdc 



12 
12 



4,5 
4,5 



Logtc "1" 

Threshold Voltage 



VOHA 



4,5 



Logic "0" 

Threshold Voltage 



VOLA 



-1 .635 
-1.635 



-1 .600 
-1.600 



-1.525 
-1.525 



Vdc 
Vdc 



12 
12 



4.6 
4,5 



Switching Times 

(100-ohm load) 
Propagation Delay 

Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



*2+1 + 
t 2 -i- 

t+ 



1.6 
1.5 
1.1 



4.0 
4.0 
2.0 



6.0 
6.0 
3.3 



MC 10562 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Input Pulse 
t+ «= t- = 2.0 + 0.2 ns 
(20 to 80%) 



V CC1 = V CC2 
+ 2.0 Vdc 




50-ohm termination to ground lo- 
cated in each scope channel input. 1 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP m to input 
pin and TP out to output pin. 
V out is 2:1 attenuated. 



PROPAGATION DELAY 



- + 1.11 V 
+ 0.31 V 



it™ X - 

\-20% / 



Unused outputs connected to a 
100-ohm resistor to ground. 



APPLICATION INFORMATION 



FIGURE 1 - DEMULTIPLEXER (1 OF 8 LOCATIONS) 



The MC10562 is a true parallel decoder. No series 
gating is used internally, eliminating unequal delay times 
found in other decoders. 

This device is ideally suited for demultiplexer applica- 
tions as shown in Figure 1. One of the two enable inputs 
is used as the data input, while the other is used as a data 
enable input. 

A complete mux/demux operation on 16 bits for data 
distribution is illustrated in Figure 2. This system, using 
the MC 10536 control counters, has the capability of incre- 
menting, decrementing or holding data channels. When 
both SO and S1 are low, the index counters reset, thus 
initializing both the mux and demux units. Control infor- 
mation via twisted pair lines is sent through MC 10501 
gates to the MC10515 line receivers to provide select 
data to the multiplexer/demultiplexer units. 



Oata Select 
Q0 Q1 Q2 

\ \ \ 



MC 10562 
DO D1 D2 D3D4 D5 P6 D7 



TTTTTTTT 
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FIGURE 2 - HIGH SPEED 16-BIT MULTIPLEXER/DEMULTIPLEXER 



Control Selection 
MCI 0501 MC10515 




CO 
CJ1 



SO 






S1 


MC10636 




CR 






A 


B C 


D 



15 14 13 12 11 10 9 8 

99999999 



7 6 5 4 3 2 1 0 

99999999 



O 

8 

ro 

o 

D* 
C 







El 




C 




B 


MC 10564 


A 






DO 




Cro- 



so 






SI 


MC 10536 




CR 






A 


B C 


D 





E0 


El 


C 


MC 10562 


B 




A 









E1 




C 




B 


MC10564 


A 






DO 



El 


EO 


C 


MCI 0562 


B 




A 





66666666 

15 14 13 12 11 10 9 8 



66666666 
7 6 5 4 3 2 1 0 



C 8 LINE MULTIPLEXER 

MC10564 



MECL 10,000 series 



TRUTH TABLE 





ADDRESS INPUTS 


DATA 
ROUTED 
FROM: 


ENABLE 


C 


B 


A 


L 


L 


L 


L 


XO 


L 


L 


L 


H 


X1 


L 


L 


H 


L 


X2 


L 


L 


H 


H 


X3 


L 


H 


L 


L 


X4 


L 


H 


L 


H 


X5 


L 


H 


H 


L 


X6 


L 


H 


H 


H 


X7 


H 


0 


0 


0 


L 



The MC10564 is a high speed, low power 
MECL eight-channel data selector which routes 
data present at one-of-eight inputs to the out- 
put. The data is routed according to the three 
bit code present on the address inputs. An en- 
able input is provided for easy bit expansion. 



Pq - 310 mW typ/pkg (No Load) 
- 3.0 nt typ 



0 - Don't Care 



POSITIVE LOGIC 



(id ? -*jP^2 

(13) 9 -*j^2 




Numbers at end of terminals are pin numbers for L package (Case 620) 
Numbers in parenthesis denotes pin numbers for F package (Case 650) 



Case 


vcci 


VCC2 


V E E 


620 


Pint 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



Sm General Information section for packaging and maximum ratings. 



3-326 



CO 



ELECTRICAL CHAAACTfiRISTIC^ 

Each fed temperature rang* MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other in puts are tested in the same manner. 




L SUFFIX 
CERAMIC PACKAGE 
CASE 620 



o 

cn 

2 



o 
o 

c 

CD 
Q. 



Power Supply Drain Current 



Input Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 

(100-ohm load) 
Propagation Delay 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



•in L 



VOH 



vol 



VOHA 



VQLA 



*4+15+ 
t4-15- 
t 7+15+ 
l 7-15- 
t2+15- 
«2-15+ 



15 
15 
15 
15 
15 
15 
15 



MC10664L Tart L knits 



-65°C 



1.3 
1.3 
1.8 
1.8 
0.9 



4.6 
4.6 
6.1 

6.1 
3.0 
3.0 
3.3 



+25°C 



1.5 
1.5 
2.0 
2.0 
1.0 
1.0 
1.1 



Typ 



3.0 
3.0 
4.0 
4.0 

2.0 



4.5 
4.5 
6.0 
6.0 
2.9 
2.9 
3.3 



1.2 
1.2 
1.9 
1.9 
0.9 



4.5 
4.5 

6.0 
6.0 
2.9 
2.9 
3.4 



TEST VOLTAGE VALUES 



VlLn 



VlHAr 



Vila fl 



-1.510 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW 



VlHfl 



4.9 



9 
9 
5 
5 

7.5 
7.5 



VlLn 



2.7,10 



4.7,10 



VlHAr, 



VlLAr, 



VEE 



(V CC ) 
Gnd 



1.16 



1.16 



1.16 



CO 

CO 
NO 
00 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10.000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to. -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



Power Supply Drain Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 

< 100-ohm load) 
Propagation Delay 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



•in H 



VOH 



vol 



VQHA 



vqla 



*8+3+ 
t8-3- 
<11+3+ 
M1-3- 

te+3- 

*6-3+ 
*3+ 

t3+ 



Under 
Test 



V IH max 


V|L min 


V IHA mm 


V ILA max 




-0.880 


-1.920 


-1.255 


-1.510 


-5.2 


-0.780 


-1.850 


-1.105 


-1.475 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 



MC10564F Test Limits 



-65°C 



+25°C 



1.5 
1.5 
2.0 
2.0 
1.0 
1.0 
1.1 



Typ 



3.0 
3.0 
4.0 
4.0 

2.0 



4.5 
4.5 
6.0 
6.0 
2.9 
2.9 
3.3 



+126°C 



TEST VOLTAGE VALUES 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW 



V|Hn 



13 
13 
9 
9 

9.11 
9.11 
13 



VlLn 



6, 11. 14 



8. 11, 14 



V IHA w 



8 
8 
11 
11 
6 
6 
8 



VlLAr 



VEE 



2 

o 
o 

CJ1 

o 
o 

D 

c 

CD 
Q. 



<v C c> 

Gnd 



4,6 



4,6 



4,6 



4,5 



4.6 



MC 10564 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



IP- 



V CC1 = V CC2 
+2.0 Vdc 
O 



Input 



Pulse Generator 



Input Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 




V EE = -3.2 Vdc 



PROPAGATION DELAY 



S80% / 
50% / 
£P% / 
t- U--t+ 
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MC 10564 (continued) 



APPLICATION INFORMATION 



The MC 10564 can be used wherever data multiplexing 
or parallel to serial conversion is desirable. Full parallel 
gating permits equal delays through any data path. The 
output of the MC 10564 incorporates a buffer gate with 



eight data inputs and an enable. A high level on the enable; 
forces the output low. The MC 10564 can be connected! 
directly to a data bus, due to its open emitter output andj 
output enable. 1 
Figure one illustrates how a 1-of-64 line multiplexer can! 
be built with eight MC10564's wire ORed at their outputs] 
and one MC10161 to drive the enables on each multi-j 
plexer, without speed degradation over a single MC10564; 
being experienced. 



FIGURE 1 - 1-OF-64 LINE MULTIPLEXER 



The Bit chosen is dependent on six-bit 
code present on inputs 7, 9, 14 of the 
MC10161 and the A, B, C inputs of the 
MC10564. 



ABC 
E .I'' 



— MC 10564 



_ ABC 
E ,-1 1 L 



— MCI 0564 



ABC 
E ,-1 1 L. 



A B C 
E , » ' ' 



— MC 10564 



_ ABC 
E H 1 — L_ 
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DUAL BINARY TO 
1-4 DECODER 
(LOW) 

MC10571 



MECL 10,000 series 



P06ITIVE LOGIC 



CO (2) 



E (3)15 



E1 (6) 2 




:=D- 



10(14) QO 3 



5) QO 2 



12(16) QO 1 



13 (1) QO 0 



4 (8) Q1 2 



Numbers at and of terminals ara pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (case 650). 



TRUTH TABLE 



The MC10571 is a binary coded 2 line to 
dual 4 line decoder with selected outputs low. 
With either Eo or El high, the corresponding 
selected 4 outputs are high. The common enable 
E forces all outputs high. 

All propagation delay times are equal due to 
the internal emitter dotting techniques used. 
High impedance 50 k ohm resistors on all inputs 
eliminate the need to tie unused inputs to Vee- 



P D - 330 mW typ/pkg (No Load) 
tpd - 4.0nstyp 



Can 


vcci 


V CC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


660 


Pin 6 


Pin 4 


Pin 12 





ENABLE INPUTS 


INPUTS 


OUTPUTS 




E 


EO 


El 


A 


B 


Q10 


Q11 


Q12 


Q13 


Q00 


Q01 


Q02 


Q03 




L 


L 


L 


L 


L 


L 


H 


H 


H 


L 


H 


H 


H 


!"■" 


L 


L 


L 


L 


H 


H 


L 


H 


H 


H 


L 


H 


H 




L . 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


L 


H 




L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 




L 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 




L 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


V- 


H 


0 


0 


0 


0 


H 


H 


H 


H 


H 


H 


H 


H 



0 - Don't Cere 



ft General Information section for packaging and maximum ratings. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 100-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 



CO 
CO 
CO 
IO 







Pin 
Under 


MC10671L Test Limits 






















-66°C 


+2S°C 


+126°C 


IfcSI VULIAUt APPLIED TO PINS LISTED BELOW 


<vcc> 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


v IHmax 


v ILmin 


VlHAmrn 


v ILAmax 


v E e 


Gnd 


Power Supply Drain Currant 


>E 


8 








64 


77 






mAdc 


2,7,9,14,15 








8 


1.16 


Input Currant 


•inH 
>inL 


14 
14 


0.5 




0.5 




220 


0.3 




MAdc 
MAdc 


14 


14 








8 
8 


1.16 
1,16 


Logic "1" Output Voltaga 


V 0 H 


6 

13 


-1.080 
-1.080 


-0.880 
-0.880 


-0.930 
-0.930 




-0.780 
-0.780 


-0.825 
-0.825 


-0.630 
-0.630 


Vdc 
Vdc 


15 
15 








8 
8 


1.16 
1.16 


Logic "0" Output Voltaga 


vol 


13 


-1.920 


-1.665 


-1.850 




-1.620 


-1.820 


-1.545 


Vdc 




2.7,9.14.15 








8 


1.16 


Logic "1" Threshold Voltaga 


V 0 HA 


6 

13 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 






15 
15 




CO CO 


1,16 
1.16 


Logic "0" Threshold Voltaga 


V 0 LA 


6 
13 




-1.635 
-1.635 






-1.600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 




2.9.14,15 
2,7,14.15 






7 
9 


8 
8 


1.16 
1.16 


Switching Times 
(100if2 Load) 
























+1.11 V 


+0.31 V 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 


*7+6+ 


6 






1.5 


4.0 


6.0 






ns 


14 


2.9.15 


7 


6 


8 


1.16 




t7-6- 
»7+13+ 
*7-13- 
*6+ 


6 
13 
13 
6 






i 

1.1 


\ 

2.0 


i 

3.3 










14 
2 
2 
14 


2.9.15 
9.14.15 
9.14,15 

2.9.15 






6 
13 
13 
6 








Rise Time (20% to 80%) 


tl3+ 
*6- 


13 
6 






I 


■I 


I 










2 

14 


9.14,15 
2,9,16 






13 
6 








Fell Time (20% to 80%) 


M3- 


13 




















2 


9.14.16 






1? 











-E> 



2 
o 



Ol 

VI 



o 
o 

c 

CD 
Q. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



• Test 



-66°C 
+26°C 
+126°C 



TEST VOLTAGE VALUES 



VlHrr 



v ILmin 



-1.920 



v IHAmin 



VlLAm 



VEE 



CO 
CO 
CO 
CO 



€tECTRtCAL-CHAfl 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 100-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 




■-J> 



3> 




O 
CJ1 



o 
o 

D 

c 

(D 
Q. 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



© Test 
Temperature 

-55°C 
+2S°C 
+125°C 



Characteristic 



Power Supply Drain Currant 



Input Currant 



Logic "1" Output Voltage 



Logic "0" Output Voltage 



Logic "1" Threshold Voltage 



Logic "0" Threshold Voltaga 



Switching Times 
(100 n Load) 
Propagation Delay 



Riaa Time (20% to 80%) 
Fall Time (20% to 80%) 



Symbol 



vol 



VQHA 



VQLA 



«11+10+ 
tl 1-10- 

*11-1- 
t10+ 

t1+ 
tio- 
t1- 



Pin 
Under 
Test 



10 
10 



10 

1 



MC 10571 F Test Limits 



-55°C 



-1.080 
-1.080 



-1.100 
-1.100 



-0.880 
-0.880 



-1.635 
-1.635 



+25°C 



-0.930 
-0.930 



-0.950 
-0.950 



-0.780 
-0.780 



-1.600 
-1.600 



+125°C 



-0.825 
-0.825 



-0.845 
-0.845 



-0.630 
-0.630 



-1.525 
-1.525 



jiAdc 
MAdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



V|Hm 



VlLmin 



-1.920 



V|HAm 



v ILAmax 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



v IHmax v ILmin v IHAmin v ILAmax V EE 



2,3,6.11,13 



2.9,14,15 
2.7,14.15 



♦0.31 V 



3,6,13 
3,6,13 
2,3.13 
2.3.13 
3,6,13 
2.3,13 
3.6.13 
2.3.13 



11 
13 



10 
10 
1 
1 

10 
1 

10 



12 
12 



12 
12 



12 
12 



(Vcc> 
Gnd 



4.6 
4.5 



4,5 
4,6 



4.5 



4.5 
4,6 



4.5 
4.5 



MC 10571 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS © 25 °C 



Input 

<s>— 

PulM 

Generator 




Input Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20 to 80%) 




V CC1 " V CC2 
+ 2.0 Vdc 



■ex 



■tE> 



6+0.31 Vdc 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP jn to input 
pin and TP out to output pin. 



1 

T 



1 



0.1 mf 



51 



Tf°" 



V EE * -3.2 Vdc 



PROPAGATION DELAY 



X 



• +1.11 V 
-+0.31 V 



'V 



80% 
50% 
20% . 



Unused outputs connected to 
a 100-ohm resistor to ground. 
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DUAL 

BINARY TO 1-4- DECODER 
(HIGH) 

MG0572 



MECL 10,000 series 



POSITIVE LOGIC 



£0 (2) 14 



-E> 



B (11) 7 



■T.O) 15 



~f 1 (6) 2 




■=L>- 



12 (16) QO 1 



=0- 



3 (7) Q1 3 



6(10) Q1 0 



Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 



TRUTH TABLE 



The MC 10572 is a binary-coded 2 line to 
dual 4 line decoder with selected outputs high. 
With either E"0 or i*1 low, the corresponding 
selected 4 outputs are low. The common en- 
able E, when high, forces all outputs low. 

All propagation delay times are equal. High 
impedance 50 k ohm resistors on all inputs 
eliminate the need to tie unused inputs to VgE- 



P D « 325 mW typ/pkg (No Load) 
*pd = 4 0 *VP 



Case 


V C C1 


V CC2 


v E e 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



E 


E1 


E0 


A 


B 


Q1 0 


Q1 1 


Q1 2 


Q1 3 


Q0 0 


Q0 1 


Q0 2 


Q0 3 


L 


H 


H 


L 


L 


H 


L 


L 


L 


H 


L 


L 


L 


L 


H 


H 


L 


H 


L 


H 


L 


L 


L 


H 


L 


L 


L 


H 


H 


H 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L 


H 


H 


H 


H 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


H 


0 


0 


<P 


0 


L 


L 


L 


L 


L 


L 


L 


L 



t> - Don't Care 



$M General Information section for packaging and maximum ratings. 
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CO 
GO 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 100-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 



~E> 



to- 



2 
o 

— > 

o 

CJI 

XI 

IS) 

cT 
o 

D 

r+ 

c 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 













TEST VOLTAGE VALUES 


(Vcc) 
Qnd 


El 2 — 








JO 6 Q1 0 


(Volts) 




• Test 
Temperature 


VlHmax 


V|Lmin 


ViHAmin 


ViLAmax 


V E E 


-68°C 
♦28°C 
♦125°C 


-0.880 


-1.920 


-1.256 


-1.610 


-5.2 


-0.780 


-1.850 


-1.105 


-1.475 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


-6.2 


Characteristic 




Pin 
Under 
Tom 


MC10672L Tart Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-SB°C 


+26°C 


♦126°C 






Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


VlHmax 


V|Lmin 


ViHAmin 


ViLAmax 


V E E 


Power Supply Drain Current 


*E 


8 








62 


77 






mAdc 










8 


1,16 


Input Current 


■inH 
'inL 


14 
14 


0.5 




0.5 




220 


0.3 




/iAdc 
MAdc 


14 


14 






8 
8 


1.16 
1.16 


Logic "V 
Output Voltage 


V 0 H 


6 

13 


-1.080 
-1.080 


-0.880 
-0.880 


-0.930 
-0.930 




-0.780 
-0.780 


-0.825 
-0.825 


-0.630 
-0.630 


Vdc 
Vdc 


2 
14 








8 
8 


1.16 
1.16 


Look "0" Output Voltage 


VOL 


13 


-1.920 


-1.666 


-1.850 




-1.620 


-1.820 


-1.545 


Vdc 


15 


2,7.9.14 






8 


1.16 


Logic "1" 
Threahold Voltage 


VOHA 


6 

13 


-1.100 
-1.100 




-0.950 
-a 950 






-0.845 
-0.845 




Vdc 
Vdc 






2 
14 




8 
8 


1.16 
1,16 


Logic "0" 
Threahold Voltage 


VOLA 


6 

13 




-1.635 
-1.635 






-1.600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 




2.9.14 
2,7.14 




7 
9 


8 
8 


1.16 
1.16 


Switching Timet 
RlOOflLood) 
Propagation Delay 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


t7+6- 
t7-«+ 
*7-H3- 
«7-13+ 
t6+ 
«13* 

te- 

«13- 


6 
6 
13 
13 
6 
13 
6 
13 






1.5 

1 

1.1 

1 


4.0 

1 

2.0 

1 


6.0 

1 

3.3 

A. 








♦1.11 V 


40.31 V 


Pulse In 


Pulse Out 


-3.2 V 


♦2.0 V 


n 


IS 


2 

2 
14 
14 

2 
14 

2 
14 


9.14 
9.14 

2.9 

2.9 
9,14 

2.9 
9,14 

2M 




1 


6 
6 
13 
13 
6 
13 
6 
13 


I 


I 


1. 


6 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 100-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 



CO 







Pin 


MC10S72F Tost Limits 


TEST VC 


LTAGE APP 


LIED TO PIN* 


► LISTED BEL 


OW: 










Under 


-66°C 


+25°C 


♦125°C 








(V CC ) 


Characteristic 




Teet 




Mm 




Typ 


Max 


Min 


Max 


Unit 


VlHmax 


VlLmin 


v IHAmin 


ViLAmax 


V E E 


Gnd 


Power Supply Drain Current 


•E 


12 








62 


77 






mAdc 












12 


4,6 


Input Current 


'inH 


2 










220 






M Adc 


2 










12 


4.6 




linL 


2 


0.5 




0.5 






0.3 




MAdc 




12 








12 


4.5 


Logic "1" 


V 0 H 


10 


-1.080 


-04180 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 


6 










12 


4,6 


Output Voltage 




1 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 


2 










12 


4.5 


Logic "0" Output Voltage 


vol 


1 


-1.920 


-1.656 


-1.850 




-1.620 


-1.820 


-1.545 


Vdc 


3 


2.6.11,13 








12 


4.6 


Logic "1" 


VOHA 


10 


-1.100 




-0.950 






-0.845 




Vdc 






6 




12 


4.6 


Threshold Voltage 




1 


-1.100 




-0.950 






-0.845 




Vdc 






2 




12 


4,8 


Logic "0" 


VOLA 


10 




-1.635 






-1.600 




-1.525 


Vdc 




2,6,13 






11 


12 


4.6 


Threshold Voltage 




1 




-1.635 






-1.600 




-1.525 


Vdc 




2,6.11 






13 


12 


4.6 


Switching Times 










































(100 fi Load) 
























♦1.11 V 


+0.31 V 


Puis* In 


Pulta Out 


-3.2 V 


♦2.0 V 


Propagation Delay 




10 






1.5 


4.0 


6.0 






ns 


6 


2.13 


11 


10 


12 


4.5 




t 11-6+ 


10 




















6 


2,13 






10 












«11+1- 


1 






1 


1 


1 










2 


6,13 






1 












*11-1+ 


1 




















2 


6,13 






1 












*10+ 


10 






1.1 


2.0 


3.3 










6 


2,13 






10 










Rise Time (20% to 80%) 




1 




















2 


6,13 






1 












tio- 


10 






1 


1 


1 










2 


2,13 






10 










Fell Time (20% to 80%) 


tl- 


1 




















14 


6,13 






1 











'-Oi 



:=0— 




o 
o 

C71 
vl 
N) 

cT 
o 

3 
r+ 

5* 
c 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



© Ttst 
Temperature 

-66°C 
♦25°C 
♦126°C 



TEST VOLTAGE VALUES 



VlHm 



VlLrK 



VlHArr 



ViLAmax 



-1.510 



V E E 



MC 10572 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS • 26 °C 




All input and output cables to tha tcopa 
ara aqual lengths of 50-ohm coaxial 
cabla. Wire length should ba < 1/4 inch 
from TPj n to input pin and TP out to 
output pin. V out is 2:1 attanuatad. 
Unused outputs connected to a 100-ohm 
resistor to ground. 
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MECL 10,000 series 

DUAL 4 TO 1 MULTIPLEXER 1 



MC10574 



P D = 305 mW typ/pkg (No Load) 
tp d = 3.5 ns typ (Data to output) 



The MC 10574 is a high speed dual channel 
multiplexer with output enable capability. The 
select inputs determine one of four active data 
inputs for each multiplexer. An output enable 
forces both outputs low when in the high state. 
The enable is also useful in wire-ORing several 
multiplexers to achieve additional channel capa- 
bility. Delay from data input to output is typi- 
cally 3.5 nanoseconds. 



XO (7) 3 0- 



X1 (9) 5 0- 



X2 (8) 4 0- 



X3(10) 6 0- 



Enable (2) 14 O- 



YO (1) 13 O- 



Y2 (16) 12 O- 





Y3 (14.) 10O- 



TRUTH TABLE 



Case 


V CC1 


V CC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



ENABLE 


ADDRESS INPUTS 


OUTPUTS 


E 


B 


A 


Z 


W 


H 


<t> 


0 


L 


L 


L 


L 


L 


XO 


YO 


L 


L 


H 


X1 


Y1 


L 


H 


L 


X2 


Y2 


L 


H 


H 


X3 


Y3 



0 » Don't Car* 

Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 



f~ 

jlM General Information section for packaging, and maximum ratings. 
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ELECTRICAL CHARACTERISTICS 



CO 
O 



Each full temperature range MECL 10,000 
series circuit has been designed to meet 
the dc specifications shown in the test 
table, after thermal equilibrium has been 
established. The circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 100-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



o 



C 
Q. 



©Test 
Temperature 

-55°C 
+25°C 
+125°C 



Power Supply Drain Current 



Input Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times 
(100 « Load) 
Propagation Oelay 



Rise Time 

(20% to 80%) 
Fall Time 

420% to 80%) 



Symbol 



V 0 H 



vol 



voha 



Vqla 



*13+15+ 

M3-15- 

<7+15- 

*7-15+ 

M4+15- 

M4-15+ 



4 
14 



15 
15 
15 
15 
15 
15 
15 



-55°C 



1.3 
1.3 
1.8 
1.8 
0.9 



375 
565 



4.6 
4.6 
6.1 
6.1 
3.0 
3.0 
3.3 



MC10574L Test Limits 



♦25°C 



1.5 
1.5 
2.0 
2.0 
1.0 
1.0 



Typ 



3.5 
3.5 
5.0 
5.0 
2.0 
2.0 
2.0 



220 
330 



4.5 
4.5 
6.0 
6.0 
2.9 
2.9 
3.3 



♦125°C 



1.2 
1.2 
1.9 
1.9 
0.9 



220 
330 



4.5 
4.5 
6.0 
6.0 
2.9 
2.9 
3.4 



MAdc 



TEST VOLTAGE VALUES 



V|Hr 



-0.630 



V| L r 



V IHA min 



-1.255 



VlLAr 



V E E 



TEST VOLTAGE APPLIEO TO PINS LISTEO BELOW 



V IH m»x VlLmin V IHA mm V|LA max V EE 



13 
13 
13 
13 
13 



13 
13 

7 



(V CC ) 
Gnd 



1.16 



1.16 
1.16 



1.16 



1.16 



1.16 



1.16 



1.16 



Each full temperature range MECL 10,000 
series circuit has been designed to meet 
the dc specifications shown in the test 
table, after thermal equilibrium has been 
established. The circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 100-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner 





2 

O 

o 

8 

r* 

c 

CD 
Q. 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



©Teat 
Temperature 

-66°C 
+26°C 
+126°C 



Power Supply Drain Current 



Input Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times 
(100 « Lead) 
Propagation Delay 



Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 



Symbol 



If 



VOH 



vol 



VOHA 



VOLA 



«1+3+ 
»1-3- 
*11+3- 
M1-3+ 
«2+3- 
*2-3+ 
t+ 



Pin 
Under 
Test 



MC10S74F Tit Limitt 



-5S°C 



375 
565 



+26°C 



1.5 
1.5 
2.0 
2.0 
1.0 
1.0 
1.1 



Typ 



3.5 
3.5 
5.0 
5.0 
2.0 
2.0 
2.0 



220 
330 



4.5 
4.5 
6.0 
6.0 
2.9 
2.9 
3.3 



♦12S°C 



220 
330 



TEST VOLTAGE VALUES 



V|Hr 



(Volf) 



VlL., 



V|HA min 



-1.255 



Vila. 



vee 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW 



VlHn 



VlHAr 



11 
11 
2 



V|LA> 



vee 



12 
12 



(Voc> 

Qnd 



4,5 
4,5 



4.5 



4.6 



4,5 



MC 10574 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 25°C 



V CC1 " V CC2 
+2.0 Vdc 



Input 



Puis* Generator 



Input Pulse 
t+ » t- = 2.0 ± 0.2 nt 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 
V out is 2:1 attenuated. 




PROPAGATION DELAY 



^50% 



80% 
50% 
20% 



80% 

50% 
20% 
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MECL 10,000 series 

QUINT LATCH 



MC10575 



Tht MC 10575 is a high speed, low power quint latch. 
It features five D type latches with common reset and a 
common two-input clock. Data is transferred on the nega- 
tive edge of the clock and latched on the positive edge, 
the t\fo -clock inputs are "OR"ed together. Propagation 
delays are typically 2.1 nanoseconds from each data input 
tb the output. 

: Any change on the data input will be reflected at the 
outputs while the clock is low. the outputs are latched 
on thi positive transition of the clock. While the clock 



is in the high state, a change in the information present 
at the data inputs will not affect the output information. 
The reset input is enabled only when the clock is in the 
high state. ' 

The MCI 0575 allows storage of five bits of information, 
and it is useful in temporary storage applications in high 
speed central processors, accumulators, register files, digital 
communication systems, instrumentation, and test equip- 
ment. 



| POSITIVE LOGIC 

DO 10 r 1 



NEGATIVE LOGIC 



j D4 6- 
CO 
CI 

Heaet 1 1_ 



O Q 
C 



O Q 
C „ 



D : Q 

c 



D Q 

C „ 



-3 Q3 



D Q* 4 Q4 



D4 5- 

CO 
C1 



0 6-^ \_ 

1 H J~ 



D Q 
C 



D Q 
C „ 



D Q 
C 



D Q 

C _ 



d a 
c „ 



TRUTH TABLE 



D 


CO 


cl 


Reset 


Qn+1 


L - 


L 


L 


0 


L 


H 


L 


L 


0 


H 


0 


H 


0 


L 


Qn 


0 


0 


H 


L 


Q n 


0 


H 


0 


H 


L 


0 


0 


H 


H 


L 



V CC2 - Pin 16 



P D - 400 mW typ/pkg (No Load) 
tpd - 2.5 nstyp (Data to Output) 



0 ~ don't care 



Information section for packaging and maximum ratings. 
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CO 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a lOOohm resistor to -2.0 volts. 
Test Procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in the same manner. 




^0 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 





















Q 


4 




• Tart 


































o 




Q1 




Temp 


erature 


V IH max 


v ILmki 


V IHA mm 


V ILA max 


V E E 




















C R 










-55°C 


-0.880 


-1.920 


-1.255 


-1.500 


-6.2 




















1 










♦26°C 


-0.780 


-1.850 


-1.105 


-1.475 


-5.2 






























►125°C 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 










Pin 
Under 


MC10575L Test Limits 


























-BB°C 




■i 


26°C 






+125°C 






VULI Alit APPLIED IU PINS LISTED DC LOW: 








Characteristic 


Symbol 


Teat 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V IH max 


v ILmin 


V IHA min 


V|LA max 


V E E 


Gnd 


Power Supply Drain Current 


'E 


8 








78 


97 






mAdc 










8 


1.16 


Input Current 


•inH 


6 














290 






jiAdc 


6 








8 


1.16 






7 














290 










7 




















10 














290 






J 




10 








1 




1 








11 














645 










11 
















Input Leakage Current 


W 


All 


0.5 




0.5 








0.3 




jiAdc 




© 






8 


1,16 


Logic "1" 


V 0 H 


14 


-1.080 


-0.880 


-0.930 






-0.780 


-0.825 


-0.630 


Vdc 


10 


6 






8 


1.16 


Output Voltage 




15 


-1.080 


-0.880 


-0.930 






-0.780 


-0.825 


-0.630 


Vdc 


12 


6 






8 


1.16 


Logic "0" 


vol 


14 


-1.920 


-1.655 


-1.850 








1.620 


-1.820 


-1.545. 


Vdc 




6,10 






8 


1,16 


Output Voltage 




15 


-1.920 


-1.655 


-1.850 








1.620 


-1.820 


-1.545 


Vdc 




6,12 






8 


1,16 


Logic "1" 


VOHA 


14 


-1.100 




-0.950 










-0.845 




Vdc 




6 


10 




8 


1.16 


Threshold Voltage 




15 


-1.100 




-0.950 










-0.845 




Vdc 




6 


12 




8 


1.16 


Logic "0" 


v 0 la 


14 




-1.635 










1.600 




-1.525 


Vdc 




6 




10 


8 


1,16 


Threshold Voltage 




15 




-1.635 










1.600 




-1.525 


Vdc 




6 




12 


8 


1.16 


Switching Tim** 




























+1.11 Vdc 


+0.31 Vdc 


Pules In 


Pulse Out 


-3.2 Vdc 


+2.0 Vdc 


Data Input 


*10+14+ 


14 






1.0 


2.1 




3.5 






ns 




6.7 


10 


14 


8 


1.16 




1 10-1 4- 








1.0 


2.1 




3.5 












6.7 


10 












Clock Input 


»6-14+ 


I 






1.0 


2.6 




4.3 












7 


6,10 














*6-14- 








1.0 


2.6 . 




4.3 












7 


6.10 


J 










Reset Input 


l 1H4- 


4 






1.0 


2.8 




3.9 










5 


6 


7.11 














M1+14- 


14 






1.0 


2.8 




3.9 










10 


6 


7.11 


14 ^) 










Setup Time 


*setup 


14 






2.5 




















7 


6,10 


14 










Hold Time 


thold 


14 






1.5 




















7 


6,10 












Rise Time (20 to 80%) 


t+ 


14 






1.1 


2.0 




3.5 












6,7 


10 


1 










Fall Time (20 to 80%) 


t- 


14 






1.1 


2.0 




3.5 












6.7 


10 













TEST VOLTAGE VALUES 



(Volts) 



o 

8 

5' 
c 

<D 
Q. 



S Individually test each input; apply V||_ m in to P 
Output latched to high logic state prior to test. 



MC 10575 (continued) 



SWITCHING TIME TEST CIRCUIT 



V C C1 =V CC2 a 
+ 2.0 Vdc 



Data Input 

©■ 
TP, 

PR F = 1.0 MHz 
t+ = t- = 2.0 ns 
(20% to 80%) 

v 0 l = 0 31 v 
v OH = i n v 




V E E A -3.2 Vdc 



50 ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should be 
< 1/4 inch from TP jn to input pin 
and TP out to output pin. 

Unused outputs connected to a 100 

51 resistor to ground. 
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MC10575 (continued) 



VOLTAGE WAVEFORMS 



RESET INPUT 



l 11+14- 
*11+4- 



t 11+14- 
<11+4- 



/ \ 



DATA INPUT 



/ S 



l 10+14+- 



/— — V +1.11 

r 80% \ 

/50% v 
/ Jfc 20% 

' ^ +0.31 



- l 10-14- 

- +1.11 V 



CLOCK INPUT 



^ r 




«6-14+- 



NOTE: 

*setup tne rninimum time befbre the positive 
transition of the clock pulse (C) that information must 
be present at the data input (O). 

thold is the minimum time after the positive 
transition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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MECL 10,000 series 

LOOK-AHEAD CARRY 
BLOCK 



MC10579 



~| The MC 10579 device has 12 low power gates 
internally connected to perform the look-ahead 
carry function. This device has high Z input 
p D = 300 mw typ/pkg (No Load) pulldown resistors and open emitter outputs. 

tp d = 3.0 ns typ (Carry, Propagate) This device has applications in fast look-ahead 

4.0 nttyp (Generate) adders such as with the MC10581. It can be 

used also as a boolean function generator. 



POSITIVE LOGIC 




P G = P0 + P1 + P2 + P3 

Gq = (GO + P1 + P2 + P3) (G1 + P2 + P3) (G2 + P3) G3 
C n +2 = < c n + PO + P1) (GO + P1) G1 

C n+4 = (C n + P0 + P1 + P2 + P3) (GO + P1 + P2 + P3) (G1 + P2 + P3) (G2 + P3) G3 



VCC1 
VCC2 



Pin 1 (B) 
Pin 16 (4) 
V EE = Pin 8 (12) 



Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 



See General Information section for packaging. 



3-347 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specif ications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 100-ohm resistor to 
-2.0 volts. Test procedures are shown only 
for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



o 
o 

CJ1 
vl 
CO 

n~ 
o 

C 
CD 
Q. 



CO 



























TEST VOLTAGE VALUES 






























(Volts) 
























©Test 
Temperature 


V IH max 


VlL min 


V|HA min 


V ILA max 


V E E 


























-55°C 


-0.880 


-1.920 


-1.255 


-1.510 


-5.2 


























+25°C 


-0.780 


-1.850 


-1.105 


-1.475 


-5.2 
























+125 




-0.630 


-1.820 


-1.000 


-1.400 


-5.2 












MC10579L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 










Pin 
Under 


-55°C 


+25°C 


+125°C 






<vcc> 

Gnd 


/■* L. * — 

LniraciiniiK 






Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V|H max 


V|L min 


V|HA min 


V ILA max 


V E E 


Power Supply Drain Current 


'E 


8 








58 


72 






mAdc 










8 


1.16 


Input Current 


•inH 


4,7.11 










270 






jiAdc 


4,7,11 








8 


1,16 






5,9 










225 










5,9 




















10,13 










440 










10,13 




















12 










395 










12 




















14 










355 










14 


















"inL 


4 






0.5 










jiAdc 




4 






8 


1.16 


Logic "1" Output Voltage 


V 0 H 


2 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 


4,5.7,9 








8 


1.16 


Logic "0" Output Voltage 


V QL 


3 


-1.920 


-1.655 


-1.850 




-1.620 


-1.820 


-1.545 


Vdc 










8 


1.16 


Logic "1" 

Threshold Voltage 


VOHA 


2 
2 


-1.100 




-0.950 






-0.845 




Vdc 


13 
5,12 




5 
9 




8 


1.16 






2 


\ 




I 






1 




\ 


\ 


5.9 




12 




\ 


\ 


\ 


\ 






2 




















5 




13 












Logic "0" 

Threshold Voltage 


V 0 LA 


2 
2 




-1.635 






-1.600 




-1.525 


Vdc 


13 

5 






5 
13 


8 


1.16 






2 




I 






\ 




I 


\ 


\ 


5 






9 


\ 


\ 




\ 






2 




















5,9 






12 






} 




Switching Times 








































(50 <n Load) 
























+1.11 v 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Propagation Delay 


M1+6+ 

Mi-e- 

*5+2+ 
t5-2- 


6 
6 
2 
2 






1.0 

I 




4.5 
4.5 
5.5 
5.5 






n 


s 


4.7 

4.7 
4.7,9 
4.7.9 




11 
11 
5 
5 


6 
6 
2 
2 


J 


I 


1. 


16 


Rise Time (20% to 80%) 




6 






1.1 




3.5 










4.7 




11 


6 










Fall Time (20% to 80%) 




6 






1.1 




3.5 










4.7 




11 


6 











CD 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 1 00-ohm resistor to 
-2.0 volts. Test procedures are shown only 
for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



o 

S3 

CO 

cT 
o 

3 

5* 
c 

CD 
Q. 



e T«st 

Temperature 

-55°C 
+25°C 
+125°C 


TEST VOLTAGE VALUES 


<vcc> 

Gnd 


(Volts) 


V|H max 


V|L min 


V|HA min 


V|LA max 


V E E 


-0.880 


-1.920 


-1.255 


-1.510 


-5.2 


-0.780 


-1.850 


-1.105 


-1.475 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC10579F Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-55°C 


+25°C 


+126°C 


Unit 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V IH max 


V|L min 


VlHA min 


V|LA max 


VEE 


Power Supply Drain Currant 


'E 


12 








58 


72 






mAdc 










12 


4.5 


Input Current 


■inH 


8,11,15 
9.13 
1.14 
16 
2 










270 
225 
440 
395 
355 






jiAdc 

I 


8,11.15 
9.13 
1,14 
16 
2 








12 

I 


4 


5 


'inL 


8 






0.5 










MAdc 




8 






12 


4,5 


Logic "1" Output Voltage 


V 0 H 


6 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 


8.9,11.13 








12 


4,5 


Logic "0" Output Voltage 


V 0L 


7 


-1.920 


-1.655 


-1.850 




-1.620 


-1.820 


-1.545 


Vdc 










12 


4,5 


Logic "1" 

Threshold Voltage 


VOHA 


6 
6 
6 
6 


-1.100 

I 




-0.950 

1 






-0.845 

I 




Vdc 

I 


1 

9.16 
9,13 
9 




9 
13 
16 
17 




12 

I 


4,5 

I 


Logic "0" 

Threshold Voltage 


V 0 LA 


6 
6 
6 
6 




-1.635 

I 






-1.600 

I 




-1.525 

I 


Vdc 

I 


1 
9 
9 
9,13 






9 
17 
13 
16 


12 

1 


4.5 

1 


Switching Times 
(50 ft Load) 
Propagation Delay 

Rise Time (20% to 80%) 
Fell Time (20% to 80%) 


«15+10+ 
*15-10- 
*9+6+ 
«9-6- 
*10+ 

tio- 


10 
10 
6 
6 
10 
10 






1.0 

1 

1.1 
1.1 




4.5 
4.5 
5.5 
5.5 
3.5 
3.5 








+1.11 V 




Pulse In 


Pulse Out 


-32 V 


♦2.0 V 


n 


s 


8.11 

8.11 
8.11,13 
8,11,13 

8,11 

8.11 


15 
15 
9 
9 
15 
15 


10 
10 
6 
6 
10 
10 


1 


2 


4 


.5 



MC 10579 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



, = +2.0 Vdc 



50-ohm termination to ground 
cated in each scope channel input 



Input 

5: ®-£ 



-O 



Pulse 
Generator 

Input Pulse 
t+ = t- = 2.0 + 0.2 ns 
(20 to 80%) 

PROPAGATION DELAY 




25 mF 



G3 | 



P3 I 



G2 | 



P2 I 



Gil 



PI I 



GO I 



C n+ 2 



* EE 



-3.2 Vdc 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP m to input 
pin and TP out to output pin. 



v out is 2:1 attenuated. 

Unused inputs and outputs con- 
nected to a 100 ohm resistor to 
ground. 



APPLICATION INFORMATION 



The MC1 0579 is a high speed, low power, standard 
MECL complex function that is designed to perform the 
look-ahead carry function. This device can be used with 
the MC10581 4-bit ALU directly, or with the MC10580 
dual arithmetic unit in any computer, instrumentation or 
digital communication application requiring high speed 
arithmetic operation on long words. 



When used with the MC1 0581, the MC 10579 performs 
a second order or higher look-ahead. Figure 2 shows a 16- 
bit look-ahead carry arithmetic unit. Second order carry 
is valuable for longer binary words. As an example, addi- 
tion of two 32-bit words is improved from 30 nanoseconds 
with ripple-carry techniques, to 18 nanoseconds with carry 
look-ahead techniques. A block diagram of a 32-bit ALU 
is shown in Figure 1. The MC10579 may also be used in 
many other applications. It can, for example, reduce sys- 
tem package count when used to generate functions of 
several variables. 



FIGURE 1 - 32-BIT ALU WITH CARRY LOOK-AHEAD 



ALU 
-C n C n+4 
P G 





ALU 




ALU 












C n C n+4 






P G 






P G 




I I 




I I 




c n 


*2 





ALU 

'n 
P G 



rz 



c n + 4 



ALU 
H C n C n+4 
P G 

EX 



ALU 
P G 



r— | c n C n + 4 — C n 

P G P 

TT *T 



Add Time =■ 
18 ns typ 



3-350 



AO BO At B1 A2 B2 A3 B3 



84 

II 



AO 80 A1 81 A2 82 A3 B3 



' A10 
?B10 



AO BO A1 B1 A2 B2 A3 83 



o 

CJT 
vl 
CD 

"o* 

o 
c 

Q_ 



AO BO A1 81 A2 82 A3 B3 



MC 10581 
4 BIT ARITHMETIC 
LOGIC UNIT 



MCI 0581 
4 BIT ARITHMETIC 
LOGIC UNIT 



MC10581 
4 BIT ARITHMETIC 
LOGIC UNIT 



MCI 0581 
4 BIT ARITHMETIC 
LOGIC UNIT 



CO 
C71 



mO- 
soo- 

S10— 

52 0— 

53 O— 



FO F1 F2 F3 



6 

F1 F2 



FO F1 F2 F3 



6 6 6 6 
F4 F5 F6 F7 



FO M F2 F3 



6 6 6 

F8 F9 MO F11 



. FO F1 F2 F3 



4 6 6 
F12 F13 F14 F15 



PO GO PI G1 P2 G2 P3 G3 



MC10S79 
CARRY LOOK AHEAD 



6 C15 



FIGURE 2 - 16 BIT FULL LOOK-AHEAD CARRY ARITHMETIC LOGIC UNIT 



DUAL 2-BIT ^ MECL 10 < 000 

ADDER/SUBTRACTOR 



MC10580 



P D - 360 mW typ/pkg (No Load) 

tpdttyp): C in to C out - 2.2 ns 
AO to SO - 4.6 ns 
AO to C out - 4.6 ns 



POSITIVE LOGIC 



The MC 10580 is a high speed, low power general-pur- 
pose adder/sub tractor. It is designed to be used in special 
purpose adders/subtractors or in high speed multiplier 
arrays, the MC 10580 can be used in any piece of equip- 
ment where these operations are necessary. 

Inputs for each adder are Carr y-in, operand A, and 
operand B; outputs are Sum, Sum, and Carry-out. The 
common Select inputs serve as a control line to invert A 
for subtract, and a control line to invert B. The speed 
is very fast, with Carry-in to Carry-out propagation delay 
of 2.2 ns and Operand in to Sum or Carry-out propagation [ 
delay of 4.5 ns. 



NEGATIVE LOGIC 





CASE 


vcci 


V CC2 


V£E 


620 


Pin 1 


Pin 16 


Pin 8 


660 


Pin 5 


Pin 4 


Pin 12 



Positive Logic Only 



A' = A © Sel A - A © Sel A 
8' = B ©Sel B = 8© Sel B 



Both Positive and Negative Logic 
S = C in (A' B' + A' B') + C jn (A' B' + A' B') 
Cout = C in A' + C jn B' + A' B' 



Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers In parenthesis denotes pin numbers for F package (Case 650). 



POSTIVE LOGIC DIAGRAM - 1/2 Of Circuit Shown 



TRUTH TABLE 




— o so 
— o so 



FUNCTION SELECT TABLE 



S.I A 


Sel B 


Function 




H 


S - A plu. B 






S - A minut B 


L 


H 


S - B minut A 


L 


L 


S - 0 minut A minut B 



See General Information section for packaging. 



3-352 



ELECTRICAL CHARACTERISTICS 

Each full temperature range ME CL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



• Test 
Temperature 

-6S°C 
+26 °C 
♦125°C 



Characteristic 



Power Supply Drain Currant 



Logic "1" 
Output Vol tag* 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Times 
Propagation Delay 
Operand Input 

Carry-in Input 

Select Input 

Risa Time 

(20 to 80%) 
Fall Time 



•inH 



'inL 



V 0 H 



VOL 



VQHA 



VQLA 



M+15+ 
<4+3+ 
«7+15+ 
<9+15+ 
M5+ 

1 15- 



Pin 
Under 
Test 



MC10680L Test Limits 



-66°C 



-1.080 
-1.080 
-1.080 



-1.920 
-1.920 
-1 .920 



-1.100 
-1.100 
-1.100 



630 
374 
374 
493 
493 
374 
374 
630 



-0.880 
-0.880 
-0.880 



-1.635 
-1 .635 
-1.635 



♦26°C 



-0.930 
-0.930 
-0.930 



-1.850 
-1.850 
-1.850 



-0.950 
-0.950 
-0.950 



1.1 
1.1 



Typ 



4.5 
4.5 

2.2 
2.2 
4.5 
4.5 

2.0 



370 
220 
220 
290 
290 
220 
220 
370 



-0.780 
-0.780 
-0.780 



-1.620 
-1.620 
-1 .620 



-1.600 
-1.600 
-1.600 



5.4 
5.4 
3.3 
3.3 
5.4 
5.4 
3.7 



♦125°C 



-0.825 
-0.825 
-0.825 



-1.820 
-1.820 
-1.820 



-0.845 
-0.845 
-0.845 



370 
220 
220 
290 
290 
220 
220 
370 



-0 630 
-0.630 
-0.630 



-1.545 
-1.545 
-1.645 



-1.525 
-1.525 
-1.525 



TEST VOLTAGE VALUES 



V|Hr 



V IHA min 



-1.266 



Vila n 



v E e 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V|Hn 



7.9 
4.5.7,9 
4.7,9 



5.7,9 
7.9 
7.9 



7,9 
4.7.9 
7.9 



7.9 
7.9 
4,7.9 



7.9 
7.9 
7.9 
5.7.9 
4.9 
7.4 



VlLn 



V|HAn 



V(LAn 



15 
15 
15 
3 
15 



V E E 



o 

O 

Ol 
00 

o 

o 

D 

r+ 

c 

CD 
Q. 



<Vcc> 
Gnd 



'Individually apply V||_ m j n to pin under test. 



ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 



11 
13 
9 

10 - 
8 



15 - 
14 - 

16 - 





S«I A so 
S*I B so 

AO 
BO 

Cj 0 c out 


ft* . . 












































S«I A S1 
S«I B si 

A1 
B1 

Ci„ C out 


























F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



OTwt 
Temperature 

-6B°C 
+25°C 
♦12S°C 



V|H max 


V IL min 


V IHA min 


V ILA max 


V E E 


-0.880 


-1.920 


-1.255 


-1.510 


-5.2 


-0.780 


-1.850 


-1.106 


-1.475 


-5.2 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 







Pin 


MC10580F Taat Limits 


TEST VO 


LTAGE APP 


LIED TO PIN 


S LISTED BEL 


ow 










-5B°C 


♦26 °C 


♦126°C 
















Character ietic 


Symbol 


Taat 


Min 


Max 


Min 


Typ 


Max 


Min 


, Max 


Unit 


V IH max 


V IL mm 


V IHA mm 


V|LA max 


V E E 


<vcc> 

Gnd 


Power Supply Drain Currant 


<E 


12 




98 






70 


86 




95 


mAdc 


- 




- 




12 


4 


Input Currant 


<inH 


8 




630 








370 




370 


jiAdc 


- 


- 


- 






12 


4 






9 


_ 


374 








220 




220 






- 


- 


- 


















10 


- 


374 






- 


220 




220 




























11 












































13 




493 








290 




290 




























14 




374 








220 




220 






- 


- 


- 


















15 




374 








220 




220 




























16 




630 








370 




370 


























■inL 


All 


0.6 




0.5 






0.3 




MAdc 










12 


4 


Logic "1" 


V 0 H 


3 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 


8,11,13 










12 


4 


Output Voltaga 




6 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 




\ 


11.13 










I 


\ 


I 






7 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 






8,9,11.13 
















Logic "0" 


vol 


3 


-1.920 


-1.655 


-1.850 




-1.620 


-1.820 


-1.546 


Vdc 


11,13 










12 


4 


Output Voltaga 


6 


-1 .920 


-1.655 


-1.850 




-1.620 


-1.820 


-1.545 






9.11,13 












\ 


J 






7 


-1 .920 


-1.655 


-1.860 




-1.620 


-1 .820 


-1.545 




\ 


11,13 
















Logic "1" 


V 0 HA 


3 


-1.100 




-0.950 






-0.845 




Vdc 


11.13 




8 






12 


4 


Threshold Voltaga 




6 


-1.100 




-0.950 






-0.845 




1 


\ 


11,13 






8 






\ 


I 






7 


-1.100 




-0.950 






-0.845 








8.11.13 




9 












Logic "0" 


V 0 LA 


3 




-1.635 








-1.600 




-1 .525 


Vdc 


8,11,13 




9 






12 


4 


ThnMhold Voltaga 




6 




-1 .635 






-1.600 




-1 .525 




\ 


11.13 




8 








\ 


I 






7 




-1.635 








-1.600 




-1.525 






11,13 






8 










Switching Timas 


























+1.11 V 




Pulsa In 


Pulse Out 


-3.2 V 


♦2.0 V 


Propagation Dal ay 










































Operand Input 


<9+3+ 


3 






1.0 


4.5 


5.4 






ns 


11,13 




9 


3 




12 


4 




<10+3+ 


3 










4.5 


5.4 










11,13 




10 


3 












Carry-in Input 


<8+3+ 


3 










2.2 


3.3 










11,13 




8 


3 












<8+7+ 


7 










2.2 


3.3 










9.11.13 




8 


7 










Select Input 


*11+3+ 


3 










4.5 


5.4 










8,13 




11 


: 














M3+3+ 


3 










4.5 


5.4 










8,11 




13 














Riaa Time 


t3+ 


3 






1 


1 


2.0 


3.7 










11,13 




9 














(20 to 80%) 












































Fail Time 


<3- 


3 






1.1 


2.0 


3.7 










11,13 




9 















TEST VOLTAGE VALUES 



O 

o 

CJ1 
00 

o 

cT 
o 

D 

c 

CD 
Q_ 



'Individually apply V|i_ to pin under teat. 



MC 10580 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Input 

®- 



Pulse Generator 

11 
10 
12 

50-ohm termination to ground lo 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP m to input 
pin and TP out to output pin. 
v out >• 2:1 attenuated. 



L. 



V CC1 = V CC2 " + 2 0 Vdc 
O 



± 




x 




S«I A 


SO 


Sel B 


SO 


AO 




BO 




Cjn 


c out 



Sel A 


S1 


Sel B 


S1 


A1 




B1 




Cjn 


C OUt 



Vee = -3 2 Vdc 



Unused outputs 
connected to a 
1 00 -ohm resistor 
to ground. 



PROPAGATION DELAY 



X 



80% 
■50% 
-20% 
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f 4-bit arithmetic logic *\ MECL 10,000 series 

(UNIT/FUNCTION GENERATOR I 



MC10581 



The MC 10581 is a high-speed arithmetic logic unit 
capable of performing 16 logic operations and 16 arith- 
metic operations on two four-bit words. Full internal carry 
is incorporated. for ripple through operation. 

Arithmetic operations are selected by applying the 
appropriate binary word to the select inputs (SO through 
S3) as indicated in the tables of arithmetic/logic functions. 



Group carry propagate (Pq) and carry generate (Gq) are 
provided to allow fast addition of very long words using a 
second order look ahead. The internal carry is enabled by 
applying a low level voltage to the mode control input (M). 

When used with the MC 10579, full-carry look-ahead, as 
a second order look ahead block, the MC 10581 provides 
high speed arithmetic operations on very long words. 



POSITIVE LOGIC 



NEGATIVE LOGIC 



(19) 13- 
(21) 15- 
(23) 17- 

(20) 14- 



(3) 21- 
(2) 20- 
(24) 18- 
(1) 19- 
(22) 16- 
(17) 11- 
(16) 10- 
(15) 9- 

(4) 22- 

(5) 23- 



kill 





SO SI 


S2 S3 






AO 


FO 


fek 








BO 








F1 






A1 












B1 


F2 










A2 








F3 




a* 








B2 









A3 




ft* 




G G 






B3 














c n 


P G 







M 








c n+4 





-2 (8) 

-3 (9) 

-7 (13) 

-6 (12) 

-4 (10) 

-8 (14) 

-5 (11) 




Numbers at end of terminals are pin numbers for L package (Case 620) 
Numbers in parenthesis denotes pin numbers for F package (Case 650) 



Case 


V CC1 


V C C2 


VEE 


623 


Pin 1 


Pin 24 


Pin 12 


667 


Pin 7 


Pin 6 


Pin 18 



P D = 600 mW typ/pkg (No Load) 
tp<j (typ). A1 to F = 6.5 ns 

C n to C n+4 =3.1 ns 



A1 to P G = 5.0 ns 
A1 to Gq = 4.5 ns 
A1 to C n+ 4 = 5.0 ns 



POSITIVE LOGIC 



NEGATIVE LOGIC 











Logic Functions 




Arithmetic Operation 


Function Select 


Mil High C-D.C 




M it Low Cp ii low 


S3 


S2 


SI 


SO 


F 




F 


L 


L 


L 


L 


F A 


F 


• A plui 0 


L 


L 


L 


H 


F = A + B 


F 


- A plus (A • I) 


L 


L 




L 


F - A + B 


F 


A plus (A • B) 


L 


L 




H 


F - Logical "1" 


F 


A limes 2 


L 


H 


L 


L 


F A • I 


F 


(A ♦ B) plus 0 


L 


H 


L 


H 


F I 


F 


- (A * B) plus (A • B) 


L 


H 


H 


L 


F = A (j) B 


F 


A plus B 


L 


H 




H 


F = A ♦ 1 


F 


■■ A plus (A + B) 




L 


L 


L 


F - S • B 


F 


(A ♦ B) plus 0 




L 


L 




F ■ A © B 


F 


- A minus B minus 1 


H 


L 


H 


L 


F B 


F 


- (A + B) plus (A • B) 


H 


L 


H 




F - A ♦ B 


F 


A plus (A ♦ B) 


H 


H 


L 


L 


F - Logical "0" 


F 


- minus 1 (two's complement) 


H 


H 


L 




F -- A • 8 


F 


- (A • B) minus 1 








L 


F -- A • B 


F 


= (A • B) minus 1 


H 


H 




H 


F - A 


F 


A minus 1 









Logic Functions 




Arithmetic Operation 


Function Select 


M is High 


M is Low 


c n of LSB must be High 


S3 S2 


S1 


SO 


F 






F 


L L 


L 


L 


F - A 


F 


- A m 




L L 


L 




F = A~Tb 


F 


A pi 


us (A ♦ B) 


L L 


H 


L 


F - A • B 


F 


- A pi 


us (A ♦ B) 


L L 


H 


H 


F - Logical "0" 


F 


A ti 


nes 2 


L H 


L 


L 


F - A~7"b 


F 


(A • 


B) minus 1 


L H 


L 


H 


F = B 


F 


(A . 


B) olus (A * B) 


L H 




L 


F - A © B 


F 


A pi 


us B 


L H 


H 


H 


F - A . B 


F 


A pi 


us (A . B) 


H L 


L 


L 


F - A + B 


F 


(A . 


B) minus 1 


H L 


L 




F A ®B 


F 


A m 


nus B minus 1 


H L 




L 


F = B 


F 


(A • 


B) plus (A + B) 


H L 


H 




F = A • B 


F 


(A . 


Bl plus A 


H H 


L 


L 




F 




s 1 (two's complement) 


H H 


L 




F A + B 


F 


(A + 


B) plus 0 


H H 




L 


F - A + B 


F 


(A ♦ 


B) plus 0 


H H 




H 


F - A 


F 


A plus 0 



Sw General Information section for packaging and maximum ratings. 
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MC10581 (continued) 
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ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 2 

series circuit has been designed to meet O 

the dc specifications shown in the test ^^a^bw^ — * 

table, after thermal equilibrium has been rn 

established. The a test ^^^^^^^IBslmR) 00 

socket or mounted on a printed circuit i^^^^^^^EmwllI II " * 

board and transverse air flow greater than iN^bbvbHPiWiI II II — - 

500 linear fom is maintained. Outputs are 11 ^^rnJU | P L SUFF ,X 8 

terminated through a 100-ohm resistor to 1 || H CERAMIC PACKAGE ^ 

-2.0 volts. Test procedures are shown for B CASE 623 r+ 

only one input, or for one set of input con- 3 



ditions. Other inputs tested in the same 
manner. 



c 































TEST VOLTAGE VALUES 


































IVolts) 




























©Test 










































Temperature 


VlHmax 


VlLmin 


V IHA min 


V|LA max 


V E E 






























-66°C 


-0.880 


-1.920 


-1.266 


-1.510 


-5.2 






























♦26°C 


-0.780 


-1.850 


-1.105 


-1.475 


-5.2 




























+126°C 


-0.630 


-1.820 


-1.000 


-1.400 


-5.2 












MC10581L Teat Limits 


tpst uni TArsF appi icn rn pins rei nw- 
























♦25°C 






























Under 




































(Vcc) 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Mm 


Max 


Unit 


V|H max 


V|L min 


V|HA min 


VILA max 


V E E 


Gnd 


Power Supply Drain Current 


<E 


12 






160 








145 






160 


mAdc 










12 


1.24 


Input Current 


■inH 


9 






420 








245 






245 


M Adc 


9 








12 


1.24 






10 






375 








220 






220 






10 




















11 






420 








245 






245 






11 




















13 






340 








200 






200 






13 




















14 






450 








265 






265 






14 




















15 






450 








265 






265 






15 




















16 






376 








220 






220 






16 




















\-j 






450 








265 






265 






17 




















18 






375 








220 






220 






18 




















19 






420 








245 






245 






19 




















20 






420 








245 






245 






20 




















21 






375 








220 






220 






21 




















22 






496 








290 






290 






22 




















23 






340 








200 






200 






23 
















Input Leakage Current 


'inL 


9 


0.5 




0.5 






0.3 




jiAdc 




9 






12 


1.24 






10 




























10 


















11 




























11 


















13 




























13 


















14 




























14 


















15 




























15 


















16 




























16 


















17 




























17 


















18 




























18 


















19 




























19 


















20 




























20 


















21 




























21 


















22 




























22 


















23 




























23 














High Output Voltage 


VOH 




-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 










12 


1.24 


Low Output Voltage 


vol 




-1.920 


-1.655 


-1.850 




-1.620 


-1.820 


-1.545 


Vdc 










12 


U 


High Threshold Voltage 


VOHA 




-1.100 




-0.950 






-0.845 




Vdc 










12 


1,24 


Low Threshold Voltage 


vqla 








-1.636 








-1.600 






-1.626 


Vdc 










12 


1.24 



'Jest ail input-output-combinations according to Function Table. 
••For threshold level test, apply threshold input level to only one input pin at a time. 



ELECTRICAL CHARACTERISTICS 

Eath full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the t&Si table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 10f>ohm resistor to -2.0 volts. 




F SUFFIX 

CERAMIC PACKAGE 
CASE 652 



o 

CJI 
00 



8 

D 

c 

8. 

































TEST 


VOLTAGE VALUES 






































(Volts) 




























©Test 










































Temperature 


V IH max 


V|L min 


VlHA min 


V ILA max 


vee 






























-55 


°C 


-0.880 


-1.920 


-1.255 


-1.510 


-5.2 






























+25°C 


-0.780 


-1.850 


-1.105 


-1.475 


-5 


.2 




























+125°C 


-0.630 


-1.820 


-1.000 


-1.400 


-5 


.2 




















MC 10681 


F Test Limits 










TPRT X/OI TAfiF APPI IFIt Tfi PINS RFI CMM- 














Pin 




_KKO/» 






+25 °C 






























Under 




































<vcc> 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V|H max 


VlLmin 


VlHA min 


V|LA max 


vee 


Gnd 


Power Supply Drain Current 


IE 


18 






160 






116 


145 






160 


mAdc 










18 


6 


7 


Input Current 


•inH 


- 






420 








245 






245 


jxAdc 


15 








18 


6 


7 






16 






375 








220 






220 






16 




















17 






420 








245 






245 






17 




















19 






340 








200 






200 






19 




















20 






450 








265 






265 






20 




















21 






450 








265 






265 






21 




















22 






375 








220 






220 






22 




















23 






450 








265 






265 






23 




















24 






375 








220 






220 






24 




















1 






420 








245 






245 


























2 






420 








245 






245 






2 




















3 






375 








220 






220 






3 




















4 






495 








290 






290 






4 




















5 






340 








200 






200 






5 
















Input Leakage Current 


•inL 


15 


0 


5 




0 


5 






0 


3 




MAdc 




15 






18 


6 


7 






16 




























16 


















17 




























17 


















19 




























19 


















20 




























20 


















21 




























21 


















22 




























22 


















23 




























23 


















24 




























24 
1 


















1 
2 




























2 


















3 




























3 


















4 




























4 


















5 




























5 














High Output Voltage 


VOH 




-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 










18 


6 


7 


Low Output Voltage 


vol 




-1.920 


-1.655 


-1.850 




-1 .620 


-1.820 


-1.545 


Vdc 










18 


6 


7 


High Threshold Voltage 


V 0 HA 




-1.100 




-0.950 






-0.845 




Vdc 










18 


6 


7 


Low Threshold Voltage 


VQLA 








-1 .635 








-1.600 




-1.525 


Vdc 










18 


6 


7 



'Test all input-output combinations according to Function Table. 
"For threshold level test, apply threshold input level to only one input pin at a time. 



MC10581 (continued) 



ELECTRICAL CHARACTERISTICS (CONT') 













AC Switching Characteristics 












-65°C* 


+25°C 








Characteristic 


Symbol 


Input 


Output 


Conditions^ 


Min 






Typ 




Min 


Max 


Unit 


Propagation Delay 


t++, t-- 


B1 


p G 


SO, S3 


1.8 


— 

7.6 


— 

2.0 


6.0 


— 

7 5 


1.6 


7.6 


ns 


Rise Time, Fall Time 


t+, t- 


B1 


PG 


S0.S3 


1 0 


3.5 




2 0 


3 5 


0.9 


3.5 


ns 


Propagation Delay 


t++ t 


B1 


~G 


S3 C 


1.9 


8.1 


2.0 


6.0 


8.0 


2.0 


8.1 


ns 


Rise Time, Fall Time 


t+. t- 


B1 


Gg 


S3.Cn 


— L 3 — 


50 


15 


30 


5.0 


13 


5.0 


ns 


Propagation Delay 


t+-, t-+ 


B1 


C +4 


S3, C n 


1.9 


8.1 


2.0 


6.0 


8.0 


1.9 


8.1 


ns 


Rise Time, Fall Time 


t+. t- 


B1 




S3'.C n 


— °JL 


30 


_LP_ 


20 


30 


0.9 


3.0 


ns 


Propagation Delay 


t++ t+ 


M 


p 1 




2.8 


10.3 


3.0 


6.5 


10 


2.8 


10.2 


ns 


Rise Time, Fall Time 


t+, t- 


M 


F 1 




1 .3 


5.2 


1 5 


4 0 


5 0 


1 .3 


5.2 


ns 


Propagation Delay 


t+-, t-+ 


SI 


F 1 


A1, B1 


2 7 


10 2 


3 0 


6 5 


10 


2.6 


10.2 


ns 


Rise Time, Fall Time 


t+, t- 


S1 


F 1 


A 1 ,' B 1 


1.3 


5.2 


1.5 


30 


5.0 


1.3 


5 2 




Propagation Delay 


t-+, t+- 


S1 


P G 


A3. B3 


19 


8.1 


2.0 


6.0 


8.0 


1.8 


8.1 


ns 


Rise Time, Fall Time 


t+, t- 


S1 


P G 


A3. B3 


1.0 


5.1 


1.1 


3.0 


5.0 


1.0 


5.1 


ns 


Propagation Delay 


t+-. t-+ 


SI 


C n +4 


A3. B3 


1.9 


9.1 


2.0 


6.0 


9.0 


1.8 


9.1 


ns 


Rise Time, Fall Time 


t+. t- 


S1 


C n +4 


A3, B3 


10 


5.1 


1.1 


3.0 


5.0 


1.0 


5.1 


ns 


Propagation Delay 


t+-, t-+ 


S1 


Gg 


A3, B3 


1.7 


9.2 


2.0 


6.0 


9.0 


1.7 


9.1 


ns 


Rise Time, Fall Time 


t+, t- 


S1 


g g 


A3.B3 


0.8 


6.2 


0.8 


3.0 


6.0 


0.8 


6.2 


ns 


Propagation Delay 


t++, t- - 


C n 


C n +4 


A0.A1.A2.A3 


1.0 


5.1 


1.1 


3.1 


5.0 


0.9 


5.1 


ns 


Rise Time, Fall Time 


t+.t- 


C n 


C n +4 


A0,A1,A2,A3 


0.9 


3.1 


1.0 


2.0 


3.0 


0.3 


3.1 


ns 


Propagation Delay 


t++, t+- 


C n 


F1 


AO 


1.9 


7.1 


2.0 


4.5 


7.0 


2.0 


7.1 


ns 




t-+. t-- 




I 


I 


1.9 


7.1 


2.0 


4.5 


7.0 


2.0 


7.1 


I 


Rise Time, Fall Time 


t+, t- 


I 






1.3 


5.2 


1.5 


3.0 


5.0 


1.3 


5.2 




Propagation Delay 


t++, t+- 


A1 


F1 




2.9 


10.1 


3.0 


6.5 


10 


2.8 


10.2 


ns 




t-+, t- - 


\ 






2.9 


10.1 


3.0 


6.5 


10 


2.8 


10.2 


I 


Rise Time, Fall Time 


t+, t- 




I 




1.3 


5.2 


1.5 


3.0 


5.0 


1.3 


5.2 




Propagation Delay 


t++, t— 


A1 


PG 


S0.S3 


1.8 


6.6 


2.0 


5.0 


6.5 


1.8 


6.5 


ns 


Rise Time, Fall Time 


t+, t- 


A1 


pg 


S0,S3 


0.9 


3.5 


1.1 


2.0 


3.5 


1.0 


3.6 


ns 


Propagation Delay 


t++, t— 


A1 


g g 


A0.A2.A3,C n 


1.9 


7.1 


2.0 


4.5 


7.0 


2.0 


7.1 


ns 


Rise Time, Fall Time 


t+, t- 


A1 


g g 


A0,A2,A3,C n 


1.3 


5.2 


1.5 


4.0 


5.0 


1.3 


5.2 


ns 


Propagation Delay 


t+-, t-+ 


A1 


C n +4 


A0,A2,A3.C n 


2.0 


7.1 


2.0 . 


5.0 


7.0 


1.9 


7.1 


ns 


Rise Time, Fall Time 


t+, t- 


A1 


C n +4 


A0,A2.A3,C n 


0.9 


3.0 


1.0 


2.0 


3.0 


0.9 


3.1 


ns 


Propagation Delay 


t++, t-+ 


B1 


F1 


S3.C n 


2.9 


11.1 


3.0 


8.0 


11 


2.7 


11.2 


ns 


Rise Time, Fall Time 


t+, t- 


B1 


F 1 


S3,C n 


1.3 


5.2 


1.5 


3.5 


5.0 


1.3 


5.2 


ns 



* Logic high level ( + 1.11 Vdc) applied to pins listed. All other 
input pins are left floating or tied to +0.31 Vdc. 'For L Suffix only. 

V CC1 = VCC2 = + 2 0 Vdc, V EE = -3.2 Vdc 
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MC 10581 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 
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A MECL 10,000 series 

HIGH SPEED TRIPLE I 
LINE RECEIVER V 



MC10616 



POSITIVE LOGIC 



NEGATIVE LOGIC 




2 (6) 


(8) 4 


3 (7) 


(9) 5 


6 (10) 


(13) 9 


7 (11) 


(14) 10 


14(2) 


(16) 12 


15(3) 


(1)13 


11 (15) 





4 c^crvo^- 

5 C=aL*±^_ 



-2 (6) 

-3 (7) 

-6 (10) 

-7 (11) 

-14 (2) 

-15 (3) 

-11 (15) 



Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 



Case 


V CC1 


V CC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



The MC10616 is a high speed triple differential 
amplifier designed for use in sensing differential signals 
over long lines. The base bias supply (Vqq\ is made 
available to make the device useful as a Schmitt 
trigger, or in other applications where a stable 
reference voltage is necessary. 

Active current sources provide the MCI 061 6 with 
excellent common mode noise rejection. If any ampli- 
fier in a package is not used, one input of that amplifier 
must be connected to Vgg to prevent upsetting the 
current source bias network. 

Complementary outputs are provided to allow driv- 
ing twisted pair lines, to enable cascading of several 
amplifiers in a chain, or simply to provide complement 
outputs of the input logic function. 



P D = 100 mW typ/pkg (No Load) 
*pd = 1 -8 ns typ (Single ended) 
= 1.5 nstyp (Differential) 



CIRCUIT SCHEMATIC 



(6) 2 
O 



(7)3 7(11) 
9 9 



(10)6 14(2) V CC1 15(3) 

9 9 9 K5) 9 




6 

(9) 5 



6 

(8) 4 




V CC 2 
p16 (4) 




K 

^ | 11 (15) 
> 4 ov BB 



6 

(1) 13 



I>8 (12) 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for select- 
ed inputs and outputs. Other inputs and 
outputs are tested in a similar manner 




0^ 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



3 

o 

o 
o> 

— k 

8 

D 

5' 
c 

CD 
Q. 



CO 
CO 

o> 

CO 

























© Test 














































Temperature 


V|H max 


V IL min 


V|HA min 


V|LA max 


vbb 


vee 






























-66°C 


-0.880 


-1.920 


-1.266 


-1.610 


From 


-5.2 






























+26°C 


-0.780 


-1.850 


-1.106 


-1.476 


Pin 


-5.2 






























+126°C 


-0.630 


-1.820 


-1.000 


-1.400 


11 


-5.2 












MC10816L Test Limits 




TEST VOLT/ 






TO PINS BE 


















Pin 
Under 


-S5°C 


♦25°C 


♦126°C 








WC MrrLltlJ 












Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


V|H max 


VlL min 


VtHAmin 


v ILAmax 


vbb 


vee 


Ond 


Power Supply Drain Currant 


•e 


8 




28 




20 


25 




28 


mAdc 




4.9.12 








5.10.13 


8 


1.16 


Input Currant 


>inH 


4 




195 






115 




115 


AiAdc 


4 


9.12 








5,10.13 


8 


1.16 




<CBO 


4 




1.5 








1.0 




1.0 


M Adc 




9.12 








5.10.13 


8,4 


1.16 




9 




1.5 








1.0 




1.0 


MAdc 




4.12 








5.10,13 


8,9 


1.16 


High Output Voltage 


VOH 


2 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 


4 


9.12 








5.10,13 


8 


1.16 






3 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 


9.12 


4 








5.10.13 


8 


1.16 


Low Output Voltage 


vol 


2 


-1.920 


-1.655 


-1 850 




-1.620 


-1.820 


-1.545 


Vdc 


9.12 


4 








5.10.13 


8 


1.16 






3 


-1.920 


-1.655 


- 1 .850 




-1.620 


-1.820 


-1.645 


Vdc 


4 


9.12 








5.10.13 


8 


1.16 


High Threshold Voltage 


V 0 HA 


2 


-1.100 




-0.960 








-0.845 




Vdc 




9.12 


4 




5.10.13 


8 


1.16 






3 


-1.100 




-0.950 








-0.846 




Vdc 


9.12 








4 


5.10.13 


8 


1.16 


Low Threshold Voltage 


VOLA 


2 




-1.635 








-1.600 




-1.526 


Vdc 




9.12 






4 


5.10.13 


8 


1.16 






3 




-1.635 








-1.600 




-1.625 


Vdc 


9.12 




4 






5.10.13 


8 


1.16 


Reference Voltage 


vbb 


11 


-1.440 


-1.320 


-1 350 




- 1 .230 


-1.240 


-1.120 


Vdc 












5.10.13 


8 


1.16 


Switching Times 










































-3.2 


+2.0 


(SO-ohm Load) 
































Pulse In 


Pulse Out 






Vdc 


Vdc 


Propagation Delay 


U+2+ 


2 






1.0 


1.8* 


2.5 






ns 






4 




2 


5,10,13 


i 


i 


1.16 




U-2- 


2 
































2 
















«4+3- 


3 










1 






















3 
















*4-3+ 


3 
































3 














Rise Time 


t 2+ 


2 










1.5 






















2 














(20% to 80%) 


»3* 


3 
































3 














Fall Time 


*2- 


2 










I 






















2 














(20% to 80%) ' 


t3- 


3 
































3 















TEST VOLTAGE VALUES 



'Delay is 1 .5 ns when inputs are 
Delay is 1 .8 ns when inputs are 



driven differentially 
driven single ended 



ELECTRICAL CHARACTERISTICS 



Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for select- 
ed inputs and outputs. Other inputs and 
outputs are tested in a similar manner 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



o 
o 

o 
o 

3 



C 
CD 
Q. 



CO 
CO 

2 































TEST VOLTAGE VALUES 


































(Volts) 




























• Test 














































Temperature 


V|H max 


V IL min 


V IHA min 


V ILA max 


vn 


VfE 
































-0.880 


-1.920 


-1.266 


-1.610 


From 


-5.2 






























♦2B°C 


-0.780 


-1.850 


-1.106 


-1.476 


Pin 


-52 






























♦12S°C 


-0.630 


-1.820 


-1,000 


-1.400 


15 


-5.2 












MC10816F Test Limits 




























Pin 


-BB°C 






♦25°C 












IC3I VUL I HUE ArrLICII lUrilHHCLUn: 














Under 








































0ml 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 




Max 


Min 


Max 


Unit 


V IH max 


, V IL min 


V IHA min 


V ILA max 


vbb 


vee 


Power Supply Drain Current 


'E 


12 




28 




20 


25 




28 


mAdc 




8. 13. 16 






1.9,14 


12 


4.6 


Input Currant 


'inH 


8 




195 






115 




115 


jiAdc 


8 


13.16 






1.9.14 


12 


4.6 




•CBO 


8 

13 




1.5 
1.5 








1.0 
10 




1.0 
1.0 


M Adc 
MAdc 




13.16 
8.13 








1.9,14 
1,9.14 


8,12 
12,13 


4.6 
4.6 


High Output Voltage 


V 0 H 


6 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0630 


Vdc 


8 


13.16 








13.14 


12 


4.6 






7 


-1.080 


-0.880 


-0.930 




-0.780 


-0.825 


-0 630 


Vdc 


13,16 


8 








1.9.14 


12 


4.6 


Low Output Voltage 


vol 


6 


-1.920 


-1.655 


-1 850 




-1.620 


-1.820 


-1.545 


Vdc 


13.16 


8 








13.14 


12 


4.5 




7 


-1.920 


-1.655 


- 1 .850 




-1.620 


-1.820 


-1.545 


Vdc 


8 


13.16 








1.9.14 


12 


4.6 


High Threshold Voltage 


V 0 HA 


6 
7 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 


13.16 


13.16 


8 


8 


13.14 
13.14 


12 
12 


4J6 
4.6 


Low Threshold Voltage 


Vola 


6 
7 




-1.635 
-1.635 






-1.600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 


13.16 


13.16 


8 


8 


1.9.14 
1,9.14 


12 
12 


4.6 
«•? 


Reference Voltage 


v B b 


15 


-1.440 


-1.320 


-1 350 




-1 230 


-1.240 


-1.120 


Vdc 










13.14 


8 


43 


Switching Times 
<50-ohm Load) 
































Pulsa In 


Pulse Out 






-3.2 
Vdc 


+2.0 
Vdc 


Propagation Delay 


<8 + 6 + 


6 






1.0 


1.8* 


2.5 






ns 






8 


6 


1,9,14 


12 


4.6 




<8-6- 


6 
































6 
















<8+7- 


7 










I 






















7 
















t8-7+ 


7 
































7 














Rise Time 
(20% to 80%) 


«6+ 
t7+ 


6 

7 










1.5 






















6 

7 














Fall Time 


<6- 


6 










1 






















6 














(20% to 80%) 


t7- 


7 
































7 















•Delay is 1.5 ns when inputs are driven differentially 
Delay is 1 A ns when inputs are driven single ended 



MC1 061 6 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



One input from each gate must 
be tied to Vqq during testing. 




Pulse Generator 

Input pulse 
t+ = t- = 1.5 + 0.2 ns 
(20 to 80%) 



Unused outputs connected to 
a 100-ohm resistor to ground. 



50-ohm termination to ground lo- 
cated in each scope channel input. 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP| n to input 
pin and TP out to output pin. V out 
is 2:1 attenuated. 



PROPAGATION DELAY 




3-365 



high speed dual type o < MECL 1 0,000 series 



MASTER-SLAVE 
FLIP-FLOP 

MC10631 



R-S TRUTH TABLE 



R 


s 


Qn+1 


L 


L 


On 


L 


H 


H 


H 


L 


L 


H 


H 


N.D. 


N.D. = Not Defined 


CLOCKED TRUTH TABLE 


C 


D 


Qn+1 


L 


0 


Qn 


H 


L 


L 


H 


H 


H 



0 = Don't Care 
C = C E + C C . 

A clock H is a clock transition 
from a low to a high state. 



The MC 10631 is a dual master-slave type D 
flip-flop. Asynchronous inputs Set (S) and Reset 
(R) override the Clock (Cq) and Clock Enable 
(Ce) inputs. Each flip-flop may be clocked sep- 
arately by holding the common clock in the low 
state and using the enable inputs for the clocking 
function. If the com mon clock is to be used to 
clock the flip-flop, the Clock Enable inputs must 
be in the low state. In this case, the enaple 
inputs perform the function of controlling the 
common clock. 

The output states of the flip-flop change on 
the positive transition of the clock. A change 
in the information present at the data (D) input 
will not affect the output information at any 
other time due to master slave construction. i 

Input pulldown resistors eliminate the need 
to tie unused inputs to Ve£. Output rise and fall 
times have been optimized to provide relaxation 
of system design and layout criteria. 



CASE 


V CC1 


V CC2 


V E E 


620 


Pin 1 


Pin 16 


Pin 8 


650 


Pin 5 


Pin 4 


Pin 12 



P D = 270 mW typ/pkg (No Load) 
f Tog = 225 MHztyp 



POSITIVE LOGIC NEGATIVE LOGIC 



S1 (9) 5 




R1 (9) 5- 



CE2 
D2 (14)10 



D1 (11) 7 ^ 

C E 1 (10) 6 C^f 



51 (8) 4- 
C C (13) 9- 

52 (1)13- 



-csj \ 

C E2 (15)11 H J 

D2 (14)10 



-14 (2) 



R2 (16)12- 



Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 



3-366 



CO 
CO 
CD 



£L€CTWCAL CHARACTER ISITCS 

" €«ch fail temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



C E2 11 
D2 10 



-66°C 
♦25°C 
+126°C 



Characteristic 


Symbol 


Pin 
Under 
Tott 


MC 10631 L Teat Limits 


V0 


LTAGE APPLI 


ED TO PINS LIS 


TED BELOW: 




<v C c> 

Ond 


-66°C 


♦25°C 


♦125°C 


Unit 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V|H max 


V|L min 


V|HA min 


V|LA max 


vee 


Power Supply Drain Current 


'E 


8 




72 




92 


65 




72 


mAdc 










8 


1. 16 


Input Current 


'inH 


4 

5 
6 
7 
9 




700 

375 
376 
495 






410 
410 

220 
220 
290 




410 
410 

220 
220 
290 


M A 


dc 


4 

5 
6 
7 
9 




- 


- 


8 

1 

f 


1, 16 

| 

▼ 


Input Leakage Current 


>inL 


4,5/ 
6,7.9' 


0.5 
0.5 




0.5 






0.3 




M Adc 
^Adc 








- 


8 
8 


1, 16 
1. 16 


Logic "1" 

Output Voltage 


V 0 H 


2 
2t 


-1.080 
-1.080 


-0.880 
-0880 


-0.930 
-0.930 


_ 


-0.780 


-0.825 
-a825 


-0430 


Vdc 
Vdc 


5 
7 








8 
8 


1, 16 
1, 16 


Logic ■0" 

Output Voltage 


vol 


3 
3t 


-1.920 
-1.920 


-1.655 
-1.655 


-1.850 
-1.850 


- 


-1.620 
-1.620 


-1.820 
-1.820 


-1.545 
-1.545 


Vdc 
Vdc 


5 
7 


_ 
- 


- 


_ 
- 


8 
8 


1,16 
1, 16 


Logic "1" 

■ nresnoiu ▼uiiagc 


VOHA 


2 


-1.100 
-1.100 




-0.950 
-0.950 






-0.845 
-0.845 




Vdc 
Vdc 


- 


- 


5 


- 


8 
g 


1,16 
1 16 


Logic "0" 

Threshold Voltage 


VOLA 


3 
3t 




-1.635 
-1.635 






-1.600 
-1.600 




-1.525 
-1.525 


Vdc 
Vdc 






5 

7 


9 


8 
8 


1, 16 
1. 16 


Switching Times (100- ohm load) 
Clock Input 
Propagation Delay 

Rise Time (20 to 80%) 
Fall Time (20 to 80%) 


»9+2- 
*6+2+ 
t2+ 
<2- 


2 

I 






1.6 
1.5 
1.0 
1.0 


2.0 
2.0 
1.3 
1.3 


3.3 
3.3 
3.1 
3.1 






ns 

1 


.♦1.11 Vdc 


♦0.31 Vdc 


Pulse 

In 


Pulse 

Out 


-3.2 Vdc 


♦2.0 Vdc 


7 
7 




9 
6 
9 
9 


2 

I 


8 

1 


1. 16 

I 


Set Input 
Propagation Delay 


t5+2+ 
*12+15+ 

t5+3- 
»12+14- 


2 
15 

3 
14 






1.1 

1 


2.0 

t 


3.3 

1 






ns 

1 






5 
12 
6 
12 


2 
15 
3 
14 


8 

1 


1, 16 

i 


Reset Input 
Propagation Delay 


M+2- 
<13+1S- 

»4+3+ 
»13+14+ 


2 
16 
3 
14 






1.1 

1 


2.0 

I 


3.3 

1 






ns 

I 






4 
13 
4 
13 


2 
15 
3 
14 


8 

I 


1. 16 

I 


Setup Time 


tsetup 


7 






1.0 


0.75 








ns 






6.7 


2 


8 


1. 16 


Hold Time 


'hold 


7 






0.75 


-0.5 








ns 






6.7 


2 


8 


1,16 


Toggle Frequency (Max) 


'Tog 


2 


200 




200 


225 




200 




MHz 






6 


2 


8 


1.16 



TEST VOLTAGE VALUES 



V|Hr 



V|L„ 



V|HAn 



Vila n 



vee 



Individually test each input; apply V|j_ mm to pin under test 
n 3 is tied to pin 7 for these tests. 



— V|H max 

'Output level to be measured after a clock pulse has been applied to the Cg input (pin 6) I I 

— 1 ' — V,l_ min 



o 

CO 



o 
O 

D 
<-+ 

c 

CD 
CL 



CO 
CO 

o> 

00 



ELECTRICAL CHAR ACTE R ISI TCS 

Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 



SI 9- 
_D1 11 

C E1 io- 



R1 8- 
C C 13- 
R2 1 " 



7^ *^ 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



^E2 
D2 14 



52 2 



Q2 



-56°C 
+26°C 
♦126°C 









MCI 063 IF Teat Limit 


s 
























Pin 
Under 


-56°C 


♦26°C 


♦125°C 






VOL1 


AQE APPLIE 


D TO PINS L 


1ST ED 


OSLO 


m 




<vcc> 


Characteristic 


Symbol 


Teat 


Mm 


Max 


Mm 


Typ 


Max 


Mln 


Mm 


Unit 


V m me> 


Vil mln 


V |HA mm 


Vila mm 


V EE 


Ond 


Power Supply Drain Currant 




12 


- 


62 


- 


45 


66 


- 


62 


mAdc 


- 


- 


- 






12 


4,5 


Input Currant 


•inH 


8 




700 






410 




410 


MAdc 


8 


- 


- 






12 


4.6 






9 


_ 


700 


_ 


_ 


410 




410 






9 


- 


- 


















10 


_ 


375 


_ 


_ 


220 


_ 


220 


I 




10 










1 


1 


1 


1 






11 


_ 


375 


_ 


_ 


220 


_ 


220 






11 






















13 


- 


495 


- 


- 


290 


- 


290 






13 



















Input Leakage Currant 


•inL 


83* 


0.5 


_ 


0.5 


_ 




0.3 




MAdc 


- 


• 


- 






12 


4.6 






10,11,13* 


0.5 


_ 


0.6 


_ 




0.3 




uA 


dc 


- 




- 






12 


43 


Logic "1" 


V 0 H 


6 


-1.080 




-0330 






-0.825 




Vdc 


9 


- 


— 






12 


43 


Output Voltaga 


6t 


-1.080 


-0A80 


-0.930 




-0.780 


-0.825 


-0.630 


Vdc 


11 


- 


— 






12 


43 


Logic "0" 




7 


-1520 


-1.655 


-1.850 




-1.620 


-1.820 


-1.645 


Vdc 


g 










12 


43 


Output Voltaga 


7t 


-1.920 


-1.656 


-1.850 


- 


-1.620 


-1.820 


-1.546 


Vdc 


11 


- 


- 






12 


4* 


Logic "1" 


voha 


6 


-1.100 




-0.950 






-0.846 




Vdc 


_ 


_ 


9 






12 


43 


Thraahold Voltaga 




6t 


-1.100 




-0.960 






-0.845 




Vdc 


- 


- 


11 


13 


12 


43 


Logic "0" 


VOLA 


7 




-1.635 






-1.600 




-1.525 


Vdc 






9 






12 


43 


Thraahold Voltaga 




7t 




-1.635 






-1.600 




-1.525 


Vdc 






11 


13 


12 


43 






























Pule* 


Pu 


lae 










Switching Tima* (100-ohm load) 
























+1.11 Vdc 


+0.31 Vdc 


In 


In 


-3.2 Vdc 


+2.0 Vdc 




6 






1.5 


2.0 


3.3 






n 


• 






13 


6 


U 


4.B 


Clock Input 


<13+6+ 


6 




















11 




13 














Propagation Delay 


M0+6+ 


6 






t 


I 


I 










11 




10 
















Mo+e- 


6 
























10 














Rita Tima (20 to 80%) 


»6+ 


6 






1.0 


1.3 


3.1 














13 














Fall Tima (20 to 80%) 


*6- 


6 






1.0 


1.3 


3.1 














13 














Sat Input 










































Propagation Delay 


<9+6+ 


6 






1.1 


2.0 


3.0 






nt 






9 


6 


12 


43 




«ie+3+ 


3 
























16 


3 












«9+7- 


7 






I 


1 


I 






I 


I 






9 


7 


J 


\ 


J 


\ 




<16+2- 


2 
























16 


2 










Reeet Input 










































Propagation Delay 


«8+6- 


6 






1.1 


2.0 


3.3 






ns 






8 


6 


12 


43 




«1+3- 


3 
























1 


3 












*8+7+ 


7 






I 


1 


I 






I 


I 






8 


7 


I 


\ 


J 


\ 




M+2+ 


2 
























1 


2 










Setup Time 


tsetup 


11 






1.0 


0.75 








ns 






10,11 


6 


12 


43 


Hold Time 


*hold 


11 






0.76 


-0.5 








ns 






10.11 


6 


12 


43 


Toggle Frequency (Max) 


f Tog 


e 






200 


260 








MHz 






10 


6 


12 


43 



'Individually teat each input; apply Vil mln to pin under teat. 
••Pin 7 la tied to pin 11 for these tests. 
tOutput level to be 



TEST VOLTAGE VALUES 



Vdc±T% 



V| H " 



VlL" 



V|HA"*» 



-1.255 



Vila" 



-1.610 



vie 



ed after a dock pulse has been applied to the Ce input (pin 10) 



— V IH max 



o 

s 

8 

C 
CD 

Q. 



V|Ln 



MC 10631 (continued) 



FIGURE 1 -TOGGLE FREQUENCY TEST CIRCUIT 



t+ = t- = ^1.0 ns 
(20% to 80%) 



Clock Input 



50- ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 




V E E 



FIGURE 2 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



I 



V CC1 = V CC2 
+ 2.0 Vdc 
O 



PW - i2 0 ns 
PRF = 1.0 MHi 

Clock Input (&)~ 
Input Pulse 

t+ = t- = 1.5 ± 0.2 ns TP 'n 
(20 to 80%) 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj n to input 
pin and TP out to output pin. V out 
is 2: 1 attenuated. 




V EE = -3.2 Vdc 



R Input 



*5+2+^ 



Q Output ' 
5 Output 



*5-3- 



jo: 



+ 0.31 V 
+ 1.11 V 



f— *4+2- 
t 2 _ 
80% 
20% 




I— *4-3- 



t 3 _— I U -A 1— t 3+ 



NOTE: 

t setup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the data input (D). 

l hold ■* the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (O). 
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64-bit random ^ M EC L 1 0,000 series 

ACCESS MEMORY 



MCM10140 
MC Ml 01 42 
MCM10148 



64-BIT RANDOM ACCESS MEMORY 

The MCM10140, MCM10142 and MCM10148 are 64 -Bit 
Random Access Memories (RAMsh They offer very high speed, 
full binary decoding, two chip enable inputs for easy memory 
expansion, and separate data input and data output pins. 

Organization of these memories is 64 one-bit words and 
they are packaged in standard 16-pin hermetic dual in-line 
packages. 

MCM10142and MCM1 01 48 logic levels are fully compatible 
with the MECL 10,000 logic family and are specified for 
driving a 50 ohm load. The MCM10140 logic levels are com- 
patible with the MECL 10,000 logic family except they are 
specified for driving a 90 ohm load. 



0m 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



BLOCK DIAGRAM 

Address Inputs 
AO A1 A2 A3 A4 AS 



The C hip is ena bled 
when CE1 and CE2 
inputs are at positive 

logic "O". 



CE1 C 
CE2 C 



Address 
Buffer/ 
Decoder 



TTTT 



Column 
Select 
Gates 



i r 



Chip 
Enable 
Buffer 



1/16 Decoder 



16x4 
Array 



Output 
Buffer 








Sense Amplifier 









D 


Write 


D 


and 

Data Input Buffer 





PIN ASSIGNMENT 



VCC1 

AO 

A1 

CET 

CE2 

A2 

A3 

V E E 



V CC2 
Dout 
N.C. 

D in 
W 
N.C. 
A4 
A5 



I 16 
I 15 



I 13 
I 12 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CE 


WE 


D in 


Dout 


Write "0" 


L 


L 


L 


L 


Write "1" 


L 


L 


H 


L 


Read 


L 


H 


0 


Q 


Disabled 


H 


<P 


<t> 


L 



0 = Don't Care. 
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CO 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 
Other inputs and outputs tested in the 
same manner. 












WE 














TEST VOLTAGE VALUES 
















r 














(Volts) 
























@ Test 
Temperatu 


re 


v IHmax 


v ILmin 


VlHAmin 


v ILAmax 


v E e 


























-30°C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


























+25°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


























+85°C 


-0.700 


-1.825 


-1.035 


-1.440 


-5.2 










Pin 
Under 


MCM10140, MCM10142, MCM10148 Test Limits 






















-3C 


°C 


+25°C 


+85°C 






VOLTAGE APPLIED TO PINS LISTED BELOW: 


<v C c> 


Character istic 





Test 


Mm 


4 Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


v IHmax 


v ILmin 


VlHAmin 


v ILAmax 


v E e 


Gnd 




'e 


g 








80 


100 






mAdc 










8 


16 


Input Current 


•inH 


5 










265 






jiAdc 


6 




















4 










50 










4 








I 




1 






■inL 


6 






0.5 














6 










Logic "1 " Output Voltage 


v OH 


15 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


14 








8 


1.16 


Logic "0" Output Voltage 


vol 


15 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 


Vdc 


14 








8 


1.16 


Logic "1" Threshold Voltage 


v OHA 


15 


-1.080 




-1.980 






-0.910 




Vdc 






3.14 




8 


1.16 


Logic "0" Threshold Voltage 


VOLA 


15 




-1.655 






-1.630 




-1.595 


Vdc 








3.14 


8 


1.16 


Switching Times 




























Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Access Times 


'CE-D* 


15 










12 






ns 






4 


15 


8 


1.16 


Chip Enable 


tCE+D- 


15 










12 














4 


15 










Address Inputs 


*A+D+ 


15 










10*, 15" 














2 


15 












l A+D- 


15 










10*. 15" 














2 


15 












»A-D+ 


15 










10\15" 














2 


15 












*A-D- 


15 










10\ 15" 














2 


15 










Write Pulse Width 


lW(WE) 


12 










10 














13 


12 










Chip Enable Pulse Width 


x mCE) 


4 










13 














13 


4 










Write Strobe Mode Times Setup 








































Data 


t setup(D±W-) 


12 










0 














2 


12 










Chip Enable 


tsetuplCE-W-) 


12 










3 














4 


12 










Address 


t setup(A±W-) 


12 










5 














4 


12 










Hold 








































Data 


l hold(W+D±) 


15 










3 














12 


15 










Chip Enable 


t hold(W+CE+) 


4 










0 














12 


4 










Address 


l hold(W+A±) 


2 










3 














12 


2 











o 
o 



00 

O 
D 

C 



•MCM10142 
••MCM10140, MCM10148 



MCM10140/MCM10148 (continued) 



CHIP ENABLE ACCESS TIME 




ADDRESS ACCESS TIME 



Address ^ 


t 




*— t A ± D out ± -» 




) 





WRITE STROBE MODE 



Write Enable 



5lC 



f 



tsetup (CE-W-)-^ 
* setup (A±W-) 



_t w(WE)- 



t setup(D±W-) 

t W +D out + 



tholdfW+Di) 



t hold(W+CE+) 



t W-D ou t- 



V 



■^-thokMW+At)-^) 
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SWITCHING TIME TEST CIRCUIT 9 25°C 



1 



Input 



Pulse Generator 



Input Pulse 
t+ = t- = 2.0 ± 0.2 
(20% to 80%) 



VCC1 = V CC2= +2 0 Vdc 
9 



r 

25 nF ^ 



r' 



0.1 nf 



I 2 


C 

AO 
A1 
A2 


I 3 


I 6 


I 7 


A3 


I 9 


A4 


I 10 


A5 

Din 


I 13 







L. 



1 



i 



0.1 n? 



6 -3.2 Vdc 
'EE 



50-ohm termination to ground lo- 
cated in each scope channel input. 
All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP Qut to output pin. 
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MECL 10,000 series 

8 x 2MULTIPORT REGISTER ' 
FILE (RAM) 



MCM10143 



8x2 MULTIPORT REGISTER FILE 
(RAM) 

The MC10143 is an 8 word by 2 bit multiport register file (RAM) 
capable of reading two locations and writing one location simulta- 
neously. Two sets of eight latches are used for data storage in this 
LSI circuit. 

WRITE 

The word to be written is selected by addresses An,— A2- Each bit 
of the word has a separate write enable to allow more flexibility in 
system design. A write occurs on the positive transition of the clock. 
Data is enabled by having the write enables at a low level when the 
clock makes the transition. To inhibit a bit from being written, the 
bit enable must be at a high level when the clock goes low and not 
change until the clock goes high. Operation of the clock and the bit 
enables can be reversed. While the clock is low a positive transition of 
the bit enable will write that bit into the address selected by Aq— A2- 



READ 

When the clock is high any two words may be read out simulta- 
neously, as selected by addresses BQ— B2 and Co— C2, including the 
word written during the preceding half clock cycle. When the clock 
goes low the addressed data is stored in the slaves. Level changes on 
the read address lines have no effect on the output until the clock 
again goes high. Read out is accomplished at any time by enabling 
output gates (Bq-Bi), (Cq-Ci). 



tpd: 



Clock to Data out = 5 ns (typ) 

(Read Selected) 
Address to Data out = 10 ns (typ) 

(Clock High) 
Read Enable to Data out = 2.8 ns (typ) 

(Clock high, Addresses present) 
Pq = 610 mW/pkg (typ no load) 




L SUFFIX 

CERAMIC PACKAGE 
CASE 623 



PIN ASSIGNMENT 



1 


cz 


v CC0 


v C c 


ZD 


24 


2 


d 


QB-i 


VCC1 


ZD 


23 


3 


cz 


QB 0 


QCi 


ZD 


22 


4 


cz 


RE B 


QC 0 


ZD 


21 


5 


cz 


B 2 


RE C 


ZD 


20 


6 


cz 


B 0 


Clock 


ZD 


19 


7 


cz 


B1 


c 2 


=3 


18 


8 


cz 


WE 1 


c 0 


ZD 


17 


9 


cz 


WE 0 


Cl 


ZD 


16 


10 


cz 


D 0 


A1 


ZD 


15 


11 


nz 


Dl 


A 0 


ZD 


14 


12 


CZ 


V E E 


A 2 


ZD 


13 



v cco ■ pin 1 

V CC1 = Pin 23 
V CC = Pin 24 



^EE 



= Pin 12 



See General Information section for packaging. 
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MCM1 01 43 (continued) 



BLOCK DIAGRAM 



Bo O- 
B-| O- 
B 2 O- 



A 2 O 




WE, o- 
D-j O- 



Co o- 
C| o- 

c 2 o- 



Read 
Decoder 
B 



Write 
Amplifier 
Bit 0 



Write 
Decoder 
A 



Write 

Amplifier 
Bit 1 



Multi- 
plexer 
B-bit 1 



Multi- 
plexer 
B bit 0 



Slave 

B-bit 1 



Slave 
B-bit 0 



Output 
Gate 

B-bit 1 



QB-| 







Output 


3 






Gate 


O QB 0 




B-bit 0 





Read 
Decoder 
C 



8 xl 
Master Latches 

Bit 0 



8 x 1 
Master Latches 
Bit 1 



Multi- 
plexer 
C-bit 1 



Multi- 
plexer 

C-bit 0 



Slave 

C-bit 1 



Slave 

C-bit 0 



Output 

Gate 
C-bit 1 



Output 
Gate 

C-bit 0 



QC 0 
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MCM10143 (continued) 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit board and transverse air flow greater 
than 500 linear fpm is maintained. Out- 
puts are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown only for selected inputs and out- 
puts. Other inputs and outputs are tested 
in a similar manner. 







p . 
Under 


MCM10143L Test Limits 


TEST VOLTAGE APPLIED TO 










-30°C 


+25°C 


+85°C 






PINS LISTED BELOW: 




wee 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 




VjLmin 


v IHAmin 


v ILAmex 






Power Supply Drain Current 


'E 


1 2 




- 


- 


118 


147 


- 


- 


mAdc 


4.5.6.7,8. 


- 


- 


- 


12 ; 


1.23 J 






























































15.16.1 7. 




































18.19.20 












Input Current 


'in H 


4 










200 






MAdc 


4 








12 


1.2?; 






5 


_ 


_ 


_ 


_ 














5 






_ 














6 


_ 


_ 


_ 


_ 






_ 


_ 






6 


_ 


_ 


_ 














7 

^ 


- 
- 


- 

- 


- 
- 


- 






_ 
- 


- ■ 






7 
8 


- 
- 


- 
- 


- 
- 














13 


- 


- 


- 


- 








- 






9 
13 


- 


- 


- 














14 










































15 


_ 


_ 


_ 








_ 


_ 






15 


_ 




_ 














16 


- 


- 




- 






_ 


_ 






16 


- 


_ 


- 














17 


- 


- 


- 


- 






- 


- 






17 


- 


- 


- 














20 


- 


- 


- 


- 






- 


- 






18 
20 


- 


- 


- 














10 


_ 


_ 


_ 


_ 


245 


: 


_ 








: 


: 


: 
























245 










11 




















19 










245 










19 


















'in L 








0.5 












AiAdc 












1.2U 


Logic "1 " Output Voltage 


V 0 H 


2 


-1.060 


-0.890 


-0.960 




-0. 




-0.890 


-0.700 


Vdc 


10.11Q 
















3 
21 
22 


1 








\ 


\ 




1 




w 












Logic "0" Output Voltage 


vol 


2 
3 


-1 890 


-1 .675 


-1 850 




-1.650 


- 1 825 


-1.615 


Vdc 


4.20© 
















21 
22 


1 


1 


1 




i 






1 


J 


M 










*: 


Logic "1" Threshold Voltage 


VOHA 


2 


-1.080 




-0.980 








-0.910 




Vdc 


11 © 






4 










3 




















10 1 






4 










21 


1 
















1 


!M 






20 










22 






T 




















20 






Logic "0" Threshold Voltage 


VOLA 


2 




-1.655 






-1.630 




-1.595 


Vdc 


n © 




4 






1.23J 






3 
























4» 












21 










\ 


\ 






\ 


!S1 




20 






t 






22 




T 
















11 ¥ 




20 








Switching Times (2) 


























Figure 


Puis* In 


Pulsa Out 


-3.2 V 




Access Time 




































Address Input 


«B-Q8- 


2 








10 
















5 


2 


12 


1.23J 




«B+QB+ 


2 








10 


















5 


2 










Read Enable 


l f?E-aB + 


2 








28 
















2 


4 


2 










Data 


'Clock+OB- 


2 








5 0 
















3 


19 


2 










Setup 










































Address 


( setup(B-Clock-) 


19 








5.5 
















4 


5 


19 










Hold 










































Address 


'holdlClock-B+l 


5 








-4.5 
















4 


19 


5 










Write Time (5) 










































Setup 










































Write Enable 


'setup(WE -Clock f) 


19 








20 
















5 


8 


19 












'setupfWE+Clock-l 


19 








2.0 
















6 


8 


19 










Address 


'setuplA-Clock+l 


19 








3.0 
















8 


14 


19 










Data 


'setuplD-Clock+l 


19 








2.0 
















8 


10 


19 










Hold 










































Write Enable 


»hold(Clock+WE+) 


8 








-2.0 
















5 


19 


8 












'holdlClock+WE"-) 


8 








-2.0 
















6 


19 


8 










Address 


<hold(Clock+A + ) 


5 








-3.0 
















8 


19 


14 










Data 


«hold(Clock+D + ) 


10 








♦ 2.6 
















8 


19 


10 










Write Pulse Width 


PWWE 


19 








5.0 
















7 


8 


19 










Rise Time 


t + 


2 








2.0 


















5 


2 










(20% to 80%) 










































Fall Tirrw 




2 








20 


















5 


2 










(20% to 80%) 





































•Limit applies for all inputs, individually apply Vu_ m , n to pin under test 
© Data has to be clocked in. 



© AC timing figures do not show all the necessary pre setting conditions I I -1.85 V 



sad Enable - 



» Enable - 
Data - 



Writ* Enable - 
Data - 



Bo RE B 




Bi 


QB-| 


B 2 




WE 0 




D 0 


QB 0 


A 0 




Al 




A 2 


dc. 


WE, 




Dl 




c 0 

c 1 


QC 0 


C 2 RE C 


Clock 



Data 

► Output 



TEST VOLTAGE VALUES 



@ Test 

Temperature 

-30°C 
+25°C 
♦85°C 
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MCM 10143 (continued) 



SWITCHING TIME TEST CIRCUIT 9 2S°C 



1 



Input 



O- 
O- 

o- 
o- 
o- 
o- 
o- 
o- 
o- 
o- 

Input Pulse C O— 

= t- = 2.0 ±0.2 ns J q_ 



-O • 

■o 

"0 

Pulse Generator < 



(20% to 80%) 
PRR = 1 MHz 
PW>20ns O- 
O- 



V CC = V cco = V CC1 = +2.0 Vdc 
O 



r 

25 MF J 



1_ 

0.1 mf 



Bo F?E B 


B1 


QB-| 


B 2 


WE 0 




D 0 
A 0 


QB 0 


Al 




A 2 


QC, 


WE, 




D1 




c 0 


QC 0 


C 2 RE 


Clock 
C 



"1 

1 



0.1 /iF 



6 -3.2 Vdc 
VEE 



1 



50-ohm termination to ground lo- 
cated in each scope channel input. 
All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 



Unused outputs connected to a 50-ohm resistor 
to ground. 
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MCM1 0143 (continued) 



READ TIMING DIAGRAMS 



Accatt (Clodc High) B . 









t B-QB- 




t 








t B+QB+ 






/ 


1 


( 









FIGURE 1 



\ / 



t RE-QB+ — 



Data 

(Addrass Salactad) Q 



Setup and Hold 



tRE+QB- 



X 



tgetu p ^ ^« — t hold — ► 



FIGURE 2 







7 






L. 


tClock+QB- 



FIGURE 3 



FIGURE 4 



WRITE TIMING DIAGRAMS 



Enable 



Diaible 

WE . 

Clock 
Putoa Width 

WE - 



\ 

Clock 


^ ; 


— twtup — 

f 


-i — thold — ► 


t 







I 



\ / 



thold 1. 








t 





-t» t wtup — \ 



- t » t hold~ 



Addran 



IDC 



f^tup*"— thold - * 



1 



f 



FIGURE 5 



FIGURE 6 



FIGURE 7 



FIGURE 8 
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256 BIT RANDOM 
ACCESS MEMORY 



MECL 10,000 series 



MCM10144 



256 x 1 BIT RANDOM ACCESS MEMORY 

The MCM10144 is a fully decoded 256-bit Random Access 
Read/Write Memory organized as 256 one bit words. Stored data is 
selected by means of an eight bit address, consisting of inputs AO 
through A7. 

The MCM10144 has three active-low chip enable inputs for 
increased logic flexibility permitting memory expansion up to 2048 
words without additional decoding. For larger memories, the upper 
address words are selected by using one of the CE inputs for 
enabling 1024 word segments. 

The MCM10144 operating mode (all (JE inputs low) is con- 
trolled by the WE input. With WE low, the chip is in the WRITE 
mode, the output, D 0 ut< >s tow and the data state present at the data 
input (pin 13) is stored at the selected address. With the WE high 
the chip is in the READ mode and the data state at the selected 
memory location will be presented, noninverted at the data output 
(pin 15). 

Open emitter outputs permit full wire-ORing to data buses, with 
Q low when the chip is disabled. 

The device is fully compatible with the MECL 10,000 logic 
family. It is designed for use in high speed scratch pad, control, 
cache, and buffer storage applications. 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 




MCM10144AL 
CERAMIC PACKAGE 
CASE 690 



BLOCK DIAGRAM 



w out 



CE 1 CE2 CE3 
I 5 L \l 



Data Out 
Buffer 



AO - 
A1 - 
A2 - 
A3 - 
A4 - 



■D CM 
< CO 



Chip 
Enable 



Sense 

Amplifier 



32 x 8 
Memory Cell 
Array 



Bit Address Buffer/ 
1/8 Decoder 



po pi |T2 
A5 A6 A7 



■o S 

C 3 
< CO 

is 

Q 



Wl 



Djn 



PIN ASSIGNMENT 




315 
314 
]13 
312 
311 
310 
39 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CE 


WE 


Din 


Dout 


Write "0" 


L 


L 


L 


L 


Write "1" 


L 


L 


H 


L 


Read 


L 


H 


0 


Q 


Disabled 


H 


0 


0 


L 



0 » Don't Care. 
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CO 
CO 
00 

o 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow great- 
er than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for selected inputs; other inputs 
are tested in the same manner. 




o 

I 

o 
o 

3 
r+ 

d" 
c 

CD 

a 



© Test 
Temperature 

-30°C 
+25°C 
♦8S°C 











MCM10144 Test Limits 


























rin 


-30°C 


+2S°C 


♦85 


°C 






TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 




v C c 


Characteristic 


Symbol 


Under 
Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


VlHmax 


VlLmin 


VlHAmin 


v I LA max 


V£E 


Gnd 


Power Supply Drain Current 


'E 


8 








80 


100 






mAdc 












8 


16 


Input Current 


•inH 


5 












265 






/uAdc 


5 










8 


16 






1 












50 






























12 










50 










12 










I 










14 










50 










14 


















•inL 


5 






0.5 










MAdc 




5 








8 


16 


Logic "1 " 


V 0 H 


15 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


13,14 


1,2,3,4,5,6, 








8 


16 


Output Voltage 


























7,9,10,11,12 














Logic "0" 


V 0 L 


15 


-1.890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 


Vdc 


14 


1,2,3,4,5,6,7, 








8 


16 


Output Voltage 


























9,10,11,12,13 














Logic "1" 


V 0 HA 


15 


-1.080 




-0.980 






-0.910 




Vdc 


13.14 


1,2,3,4,5,6, 




5,6,7 


8 


16 


Threshold Voltage 


























7,9,10,11,12 














Logic "0" 


VQLA 


15 




-1.655 






-1.630 




-1.595 


Vdc 


13,14 


1,2,3,4,5,6, 


5,6,7 






8 


16 


Threshold Voltage 


























7,9,10,11,12 














Switching times 






























Pulse In 


Pulse Out 








Access Times 










































Chip Enable 


tCE- D out + 


15 








5 


10 






ns 






6.7 


15 


8 


16 




«CE+Dout- 












5 


10 














5 














Address Inputs 


tA±D ou ,+ 


I 










18 


30 














1 
















l A± D out- 












18 


30 




























Write Strobe Mode Times 












































Setup 












































Data 


t setup<D±W- 


15 






2.0 


















13,14 














Chip Enable 


tsetuptCE-W-) 










2.0 


















5.14 














Address 


*setup(A±W-) 










10 


















1,14 














Hold 












































Data 


tholdlW+Dt) 










2.0 


















13,14 














Chip Enable 


thold(W~+CE+) 










2.0 


















7,14 














Address 


l holdfW+A±) 










0 


















1,14 














Recovery After Write Time 


*W"+ Dout + 














17 














14 
















<W- D OJt - 














17 














14 














Write Pulse Width 


'wlWEI 


12 






30 


















14 















TEST VOLTAGE VALUES 
(Volts) 



v ILmtn 



VlHArr 



V£E 



MCM 10144 (continued) 



SWITCHING TIME TEST CIRCUIT 9 25°C 



1 



Input 



V CC = +2.0 Vdc 
Q 



r 

25 mF ^£ 



1. 

^ 0.1 mf 



Pulse Generator 



Input pulse 
t+ = t-= 2.0+ 0.2 ns 
(20 to 80%) 



A CE1 CE2 CE3 
A 0 


A1 




A 2 




A 3 




A 4 




A 5 




A 6 


Dout 


A7 







^ 0.1 MF 



6 -3.2 Vdc 
V E E 



1 



50-ohm termination to ground lo- 
cated in each scope channel input. 
All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to output pin. 
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MCM 101 44 (continued) 



CHIP ENABLE ACCESS TIME 




ADDRESS ACCESS TIME 









+- t A ± Dout * -» 









WRITE STROBE MODE 



Writs Enable 



k-^tup (CE-W-)"»» 
t«etup (A+W-) 



x: 



f 



■ l w(WE)- 



tjetupfD+W-) 



^IdlW+Di) 



( t hold(W+CE+) 
"•-tholdfW+Ai)-**) 



t w -D Q 
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/64-BIT REGISTER FILE ^ 
(RAM) I 

MCM10145 



MECL 10,000 series 



64-BIT REGISTER FILE 
(RAM) 

The MC10145 is a 64-Bit RAM organized as a 16x4 array. This 
organization and the high speed make the MC10145 particularly use- 
ful in register file or small scratch pad applications. Fully decoded 
inputs, together with a chip enable, provide expansion of memory 
capacity. The Write Enable input, when low, allows data to be 
entered; when high, disables the data inputs. The Chip Enable input 
when low, allows full functional operation of the device; when high, 
all outputs go to a low logic state. The Chip Enable, together with 
open emitter outputs allow full wire-ORing and data bussing capa- 
bility. On-chip input pulldown resistors allow unused inputs to 
remain open. 



L SUFFIX 
CERAMIC PACKAGE 
CASE 620 



BLOCK DIAGRAM 



Chip Enable - 



Address 
Lines 



Data Inputs J 
Lines 1 





CE 

AO Q0 
A1 












A2 Q1 
A3 

DO 

D1 Q2 
D2 

D3 Q3 

WE 















Data 

^ Output 
Lines 



Write Enable - 



VCC = 

vee- 



Gnd 

-5.2 Vdc 



P D = 625 mW typ/pkg (No Load) 
t Access = 10 nstyp (Address Inputs) 



PIN ASSIGNMENT 













1 1 


,Q1 


V CC (Gnd) 




16 


2 1 


QO 


Q2 




15 


3CZ 


CE 


Q3 




14 


4 cm 


D1 


"we 




13 


*r— 


DO 


D3 




12 


61 


A3 


D2 




11 


71— 


A2 


AO 




10 


»l 


v E e 


A1 




9 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CE 


WE 


D 


Q 


Write "0" 


L 


L 


L 


L 


Write "1" 


L 


L 


H 


L 


Read 


L 


H 


<P 


Q 


Disabled 


H 


0 


<P 


L 



4> ■ Don't Care. 



Sm General Information section for packaging. 
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MCM10145 (continued) 



ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. 



(Vote) 















©Test 
























T 






VlHma* 


VlL 




V|HA mm 


Vila ma. 


VEE 














-30°C 


-0.890 


-1 890 


-1 205 


-1.500 


-5.2 














♦2S°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 














♦85°C 


-0.700 


-1 .825 


-1 .035 


-1.440 


-52 










MCM1014SL Test Limits 








PLIED TO PI 


LISTED Bt 


LOW 








Pin 


-31 




♦2S°C 




♦85°C 






IfcSI V 


OLTAGE Af> 


Characteristic 


Symbol 


Tew 


M n 


Max 


Mn 


Typ 


Max 


Mm 


Man 


Unit 


VlHma. 


VlLmm 


VlHAmm 


Vila ma« 


vet 


Power Supply Drain Current 


■e 


8 










150 






mAdc 








_ 


_ 


8 


Input Current 


•in H 




3 
















pAdc 




3 








8 








4 








I 


220 










4 






_ 












5 


- 


- 


- 


- 


220 


- 


- 






5 




_ 


_ 












6 


- 


- 


- 


- 


200 


- 


- 






6 






- 












7 






- 


- 


200 


- 


- 








7 






- 












9 










200 










9 


















10 




















10 




- 


- 














_ 


_ 






220 






























12 










220 










12 


















3 










470 










13 














•in L 










0.5 










tiAdc 












8 


Lo *' c 1 


VOH 






-1.060 


-0.890 


-0.960 




-0310 


-0.890 


-0.700 


Vdc 


4 










8 


Output Voltage 






2 




















5 








~ 








14 


1 


\ 


\ 




I 


\ 


I 




[ 


i; 










1 






15 


























_ 


z 






vol 






-1 890 


-1.675 


-1350 




-1.650 


-1 .825 


-1.615 


Vdc 












8 


Output Voltage 






2 
4 

5 


I 


1 


\ 




\ 


\ 


1 




I 












\ 


Logic "V 


V0HA 






-1.080 




-0.980 






-0.910 




Vdc 


(2) 




4 




8 


Threshold Voltage 




2 


























5 










14 


1 




\ 






\ 






\ 


1 






12 




\ 








5 
































Logic "0" 


vola 








-1.655 






-1.630 




-1.595 


Vdc 


© 






4 


8 








2 




























5 










4 




1 






1 




\ 




\ 


1 








12 


1 








5 
































Switching Timet Q 


























♦1.11 V 




Puis* In 


Pulse Out 


-3JV 


Access Time* 






































Chip Enable 


'CE-Q+ 




2 








7.0 














© 


3 


2 








tCE+Q- 




2 








7.0 




















3 


2 






Address Inputs 


«A+Q+ 


1.2.14.15 








10.0 




















6.7.9.10 


1.2,14.15 








»A-Q+ 










































«A+Q+ 




\ 








\ 




















1 


i 








«A-Q- 








































Write Strobe Mode Times 








































Setup 








































Data 


•setup (DWI 




2 








0 


















5.13 


2 






Chip Enable 


'setup (CE-W) 


2 








3.5 


















3.13 


2 






Address 


tsetup <A-W> 


1.2. 


4.15 








3.5 


















6.7.9.10.13 


1.2.14.15 






Hold 








































Data 


'hold (W-D) 


2 








3.0 


















5.13 


2 






Chip Enable 


•hold (W-CT) 


2 








3.0 


















3.13 


2 






Address 


(hold (W-A) 


1.2. 


4.15 








3.5 


















6.7.9.10,13 


1.2.14,15 






Recovery After Write Time 


«W+Q+ 


2 








7.5 












5 






13 


2 








'W+Q- 












7.5 


















13 


2 






Write Pulse Width 


PW W 












7.5 


















13 


2 






Chip Enable 








































Strobe Mode Times 








































Setup Data 


<tetup(0-Cl) 












7.5 


















3,5 


2 






Write Enable 


«setup(W-CE) 












11.0 


















3.13 


2 






Address 


«setup(A-Cf) 


1.2.14.15 








3.0 


















3.6.7,9.10 


1.2.14.15 






Data 


(hold (CE-D) 


2 








3.0 


















3.5 


2 






Ho,d Write Enable 


(hold (CE-W) 


2 








3.0 


















3.13 


2 






Address 


•hold (CE-A) 


1.2.1 


4.15 








3.0 


















3.6.7,9.10 


1,2.14,15 






Chip Enable Pulse Width 


™CE 


2 








7.5 


















3 


2 






Rise Time 














3.0 
















(D 










(20% to 80%) 


































1 






Fall Time 














3.0 
















® 










(20%roB0%) 







































'Limit applies for all inputs, individually apply V|(_ min to pin under test. 
••For definition of timing parameters, see Figure- 

0 Proper high/low logic levels are written into addressed location prior to test. 

(2) Pulse is applied to pin 1 3 (Write Enable) with input conditions as shown before measuring output conditions. 

(3) For definition of symbols see timing diagrams. 



Chip Enable 



Address 
Lines 




Write Enable 



TCCT UHI TARE W A I I ICC 
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MCM1 0145 (continued) 



SWITCHING TIME TEST CIRCUT 



1 



Pulse Generator 

Input Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20 to 80%) 



cc 

O +2.0 Vdc 



.r 



r 



o.i mf 



1 



AO 
A1 
A2 
A3 
DO 
D1 
D2 
D3 . 



I I 



Unused outputs connected to a 50-ohm resistor 
to ground. 



6 -3.2 Vdc 
V E E 



1 



50-ohm termination to ground lo- 
cated in each scope channel input. 

All Input and output cables to the UnuMd outputs connected to a 50*ohm resistor 

scope are equal lengths of 50-ohm to 9'ound. 

coaxial cable. Wire length should 
be < 1/4 inch from TPj n to input 
pin and TP out to-output pin. 
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MCM10145 (continued) 



WRITE TIMING DIAGRAMS— WRITE STROBE MODE 



3C 

y. 



* 



x setup 
"(D-W)~ 



( Ntup (CE-W) - 



Jsetup (A-W")~ 
W 



tw+o+ - 



- thold (A-W) 



t hold (D-W) 



-thold (CE-W) 



f 



CHIP ENABLE STROBE MODE 



* JK 



ti«up (A-CE)- 
CE— — 



-t»etup (D-CE)- 



J X 



— thold (D-CE)-^ 



-tsatup (W-CE)- 



-PWC1- 



* / 



- thold (A-CT) 



- thold (W-CE) 



f 



READ TIMING DIAGRAM 
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MECL 10,000 series 

128-1 BIT RANDOM 1 
ACCESS MEMORY 

MCM10147 



128 x 1 BIT RANDOM ACCESS MEMORY 

1 The MCM10147 is a 128-bit RAM organized as a 128-word by 
T-bit array. This organization and the high speed of this MECL 
10,000 device make the MCM 10147 particularly useful in fast 
scratch pad, register file, and buffer m emory applications. Full 
address decoding, and two Chip Enables (CE) are included in this 

(device to permit simple memory expansion. 

F or wr iting Data (D) into this memory, both Chip Enables CE1 
and CE2 are brough t low, the address is presented at A0-A6, and the 
Read/Write Enable (WE) is taken low while Data is valid. To read a 
particular address, both Chip Enable inputs must again be low, but 
the Read/Write input is high (Data input disabled) while the location 
Is addressed. 

The two Chip Enables are provided for row or column selection 
of device packages in an expanded memory system. Either input can 
be used to select a particular row or column of stored data bits. 

Open emitter outputs permit full wire-ORing to data buses, with 
toe output being held low when either Chip Enable is high. 

Internal input pulldown resistors are not used on this device. 
Unused inputs should be tied to V^E- 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



BLOCK DIAGRAM 



Chip Enable - 



Address Lines < 



Re ed/Writ e . 
Enable 



A1 
A 2 
A 3 
A 4 

A 5 
A 6 



V CC1 " V CC2 " Gnd 
V EE =- -5.2 V 

P D =- 415 mWtyp/pkg (No Load) 
t Access ~ 10 ns typ (Address Inputs) 



PIN ASSIGNMENT 










1 1 


V G C1 


V CC2 


116 




A 2 


Q 


ZZD15 


3C= 


Al 


cTT 


1 14 




A 0 


CE2 


113 




A 3 


WE 


=112 




A 4 


O 




7 LZZ 


A 5 


A 6 


=D10 


8 1 


V E E 


N.C. 













TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CE1 


CE2 


WE 




Dout 


Write "0" 


L 


L 


L 


L 


L 


Write "1" 


L 


L 


L 


H 


L • 


Read 


L 


• L 


H 


0 


Q 


Disabled 


H 


L 


0 


0 


L 


L 


H 


0 


0 


L 



This Is advance information and specifications are subject to change without notice. 



0 - don't care 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow great- 
er than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for selected inputs; other inputs 
are tested in the same manner. 




©Test 
Temperature 

-30°C 

+25°C 











MC10147AL Test Limits 


























1 

Ur 


»in 
ider 


-30 


»C 


+25°C 


+85°C 






TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 






Characteristic 


Symbol 


Test 


Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


Vii_i_ 

v IHmax 


v ILmin 


v IHAmin 


VILA 


max 


V EE 


Gnd 


Power Supply Drain Current 


l E 


8 








80 


100 


- 


- 


mAdc 


- 


- 


- 




8 


16 


Input Current 


'in H 




2 




- 


_ 


_ 


35 


_ 


_ 


jiAdc 


2 


_ 


_ 






8 


1.16 






11 


- 


- 


_ 


































13 


- 


- 


- 


- 




- 


- 


J 




13 


- 


- 






I 




I 






12 










75 










12 


















•in L 




2 






-6.0 




+6.0 






MAdc 












8 


1.16 






11 


_ 


_ 




































13 


- 


- 


_ 


_ 


I 






J 






13 








I 


J 


I 






12 


- 


- 


-6.0 


_ 


f 


_ 


_ 






_ 


12 


_ 












Logic "1" 


V 0 H 


15 


-1.060 


-0.890 






-0.810 


- 




Vdc 








12 


13,14 


8 


1.16 


Output Voltage 




























6,7,10,1 1 














Logic "0" 


vol 


15 


-1 .920 


-1.675 


-1.880 




-1 .650 


-1 .855 


-1.615 


Vdc 




2,3,4,5 


12 


13,14 


8 


1.16 


Output Voltage 




























6,7,10,1 1 














Logic "1" 


VqhA 


15 


-1.080 




-0.980 


- 


- 


-0.910 




Vdc 


- 


2,3.4,5, 


12 


13,14 


8 


1.16 


Threshold Voltage 




























6,7,10,1 1 














Logic "0" 


v OLA 


15 










-1.630 




-1.595 


Vdc 




2,3,4,5, 


13 






8 


1,16 






15 




-1.655 






-1 .630 




-1 .595 


Vdc 




6,7,10,1 1 


14 






8 


1.16 


Switching Times 






























Pulse In 


Pulse Out 








Access Times 










































Chip Enable 


*C~E Q+ 


15 


- 


- 


- 


- 


8.0 


- 


- 


ns 


- 


- 


13 


15 


8 


1,16 




l C~E+Q- 






- 


- 






8.0 














14 














Address Inputs 














10 
































tA-Q+ 






_ 


_ 




10 


12 














7 
















l A+Q+ 












9 


10 














4 




























9 


10 














4 














Write Strobe Mode Times 












































Setup 












































Data 


l setup(D-W) 


15 






1.0 


















11,12 














Chip Enable 


tsetuptCT-W) 










1.0 


















12,13 














Address 


*setup(A-W) 










3.0 


















2,12 
















tsetup(A-W) 










4.0 


















7,12 














Hold 












































Data 


thold(D-W) 










1.0 


















11,12 














Chip Enable 


thold(CE-W) 










1.0 


















12,13 














Address 


tholdlA-W) 










3.0 


















2,12 














Recovery After Write Time 


tW+Q+ 














8.0 














12 
















tW+Q- 














8.0 














12 














Write Pulse Width 


tw(WE) 


12 










8.0 














12 














Rise Time 


t+ 


11 








2.0 


















11 


8 


1,16 


(20% to 80%) 










































Fall Time 


t- 


11 








1.0 


















11 


8 


1,16 


(20% to 80%) 











































TEST VOLTAGE VALUES 



V| H m 



v IHAm 



v ILAm 



-1500 



V EE 



4* 

8 

C 

8. 



MCM10147 (continued) 



SWITCHING TIME TEST CIRCUIT » 2S°C 



1 



Input 



Pulse Generator 



Input Pulse 
t+ = t- = 2.0 ± 0.2 ns 
(20% to 80%) 



V CC = V CC1 = V CC2 = + 2.0 Vdc 
0 



r 

25 «F 



T 

0.1 lit 



o 1 


A CE1 

Aq 


CE2 


o 




o 1 ■ 


Ai 
A 2 
A 3 
A 4 




o 




o 1 




O 1 




o ' 


A 5 
A 6 


Dout 


O 1 




A7 






Din m 




O ; 





I I 



I 



1 



6 -3.2 Vdc 
'EE 



50-ohm termination to ground lo- 
cated in each scope channel input. 
All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <C 1/4 inch from TPj n to input 
pin and TP Qut to output pin. 
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MCM10147 (continued) 



CHIP ENABLE ACCESS TIME 




ADDRESS ACCESS TIME 



Address ^ 


t 








Dout ^ 





WRITE STROBE MODE 



Chip Enable 



Writ* Enable 



5C 



♦Wup (CE-W-)-t> 
tsetup (A±W-) 



_t w(WE)- 



t setup(D±W-) 

t W+D ou t + 



tholdtW+Dl) 



t hold(W+CE+) 



^-thokKW+Ai)-**] 
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( 1024 bit programmable^ MECL 10,000 series 

J READ ONLY MEMORY \^ 

MCM10150 



Advance Information 



256 x 4 BIT PROGRAMMABLE READ ONLY MEMORY 

The MCM10150AL is a monolithic 1024-bit programmable read 
only memory (ROM) that can be factory programmed for custom 
requirements. The basic organization of the memory is 256 four-bit 
words. This organization and the high speed of this MECL 10,000 
device make the MCM10150AL particularly useful in fast micro 
programs, look up tables, decode functions, code conversion, number 
conversion, and random logic. 

Metal interconnections establish each bit initially in the logic "1" 
state. By "blowing" appropriate nichrome resistors and thus breaking 
metallization links these bits can be changed to the logic "0" state 
to meet specific custom program requirements. 

The MCM10150AL has eight address inputs to select the proper 
word and one chip enable input as well as outputs for each of the 
four bits. The MCM10150AL is specified over an operating temper- 
ature range of -30°C to +85°C. 

V CC1 = Pin 1 

V CC2 " Pin 16 
V EE - Pin 8 




MCM10150AL 
CERAMIC PACKAGE 
CASE 690 



BLOCK DIAGRAM 




a4, °-D 



D out3 



D out2 



D out1 



DoutO 



This ii advance information and •pacification* ara subject to changa without notice. 
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ELECTRICAL CHARACTERISTICS 

Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow great- 
er than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for only one input and one output. 
The other inputs and outputs are tested in 
the same manner. 




2 
o 
2 



p 

o 
o 

D 

D* 
C 
CD 

Q. 



@Test 
Temperature 

-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


v C c 

Gnd 


(Volts) 


v IHma* 


V|Lmin 


VlHAmin 


v ILAmax 


v E e 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


-0.700 


-1.825 


-1 .035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MCM10150AL Test Limits 


TEST VOLTAGE APPLIED TO PINS 


-30°C 


+25°C 


+85°C 


Unit 




LIS 


TED BELC 


>W: 




Min 


Max 


Min 


Typ 


Max 


Min 


Max 


VlHmax 


V'Lmin 


v IHAmin 


v ILAmax 


V E E 


Power Supply Drain Current 


■E 


8 








110 


150 






mAdc 










8 


1,16 


Input Current 


>inH 


2 










265 






nAdc 


2 








8 


1.16 


'inL 


2 






0.5 










MAdc 




2 






8 


1.16 


Logic "1" Output Voltage 


V 0 H- 


15 


-1.060 


-0.890 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 










8 


1.16 


Logic "0" Output Voltage 


vol 


15 


-1 .890 


-1.675 


-1.850 




-1.650 


-1.825 


-1.615 


Vdc 


13 








8 


1.16 


Logic "1" Threshold Voltage 


v OHA* 


15 


-0.080 




-0.980 






-0.910 




Vdc 










8 


1,16 


Logic "0" Threshold Voltage 


VOLA 


15 




-1.655 






-1 .630 




-1.595 


Vdc 






13 




8 


1.16 


Switching Times (50 ft Load) 
Access Time 
Chip Enable 

Address Inputs* * 

Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 


tCE-D out + 
tCE+D out - 
t A+D out+ 
l A-D olJt+ 

MS- 


15 








7.0 
7.0 
20 
20 
4.0 

4.0 








ns 






Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


13 
13 
7 
7 
7 

7 


15 


8 


1,16 



*Vqh measurement pattern dependent. 
**AC tests shown for only one address line and one output (times are pattern dependent). 



MCM1 01 50 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 0 25°C 



1 



V CC1 - V CC2 " + 2 0 Vdc 
Q 



Input 
Pulse Generator 



Input Pulse 
t+ = t-= 2.0 ± 0.2 ns 
(20 to 80%) 

50-ohm termination to ground lo 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP in to input 
pin and TP out to output pin. 




0.1 mf 



V EE = -3.2 Vdc 



Unused outputs are tied to a 50- 
ohm resistor to ground. 



ADDRESS PROPAGATION DELAY CHIP ENABLE PROPAGATION DELAY 
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MCM10150(continued) 



MASTER PART NUMBER 



PREFIX: MCM 



4= 



DASH NUMBER 



CUSTOMER NAME CODE 



MOTOROLA INC. 



(g)~ 



miconductor Products Divimlon 

2200 WEST BROADWAY. MESA. ARIZONA 89202 

MCM10150 ORDER FORM 



PURCH. ORDER NO.. 



Make All Marks 'mm 
With • Soft #2 Lttd 
Pencil Whin Completing 
Form. 



Erin Complitily 
Any Marks You 



YOUR PART NUMBER* 



Numbers ere marked normally on each line. For any other characters, standard Hollerith coding is used". 
For example, a dash can be coded by marking the 1 1 -block in one line. The table at the left shows how to 
code letters (note that each letter requires two marks - a "zone" mark and a "select" mark.) 
As an example, you would code the 10-character part number: MYPART-123' as follows - For the M' 
on line 1, mark the | J *R | column (1 Iblock) and the | °Myj | column (4-block) like this: 



IMPORTANT 



FOR THE V ONLINE 2, MARK THE IS TOZ| AND THE fHQYl cOLUMNS 
' P 3. " iJTORl ■ " IgPxI 
- A 4, " |A TO 1 1 " lAJ | 
R' • 5. IJTORl " fiRZ~l 
■ r 6. '■ ISTOZI " IcLTI 
- 7. " 1 1 BLOCK 

12T " " 8.9* 10. MARK THE 1,2. ft 3 BLOCKS, RESPECTIVELY. 



QUANTITY ORDERED 



IMPORTANT 



B«for« Mirking Grid 



Code your order quantity ir 
this type, mark the 4-block ii 



this field. For example, if you require 46 parts of 
i line 2 and the 6 block in line 3. 



MARKING OPTION 



MOTOROLA DASH NW. 



YOUR PART NBR. 



PACKAGE TYPE 



ORDER/PERSONALITY TYPES 



NEGATIVE LOO>C i 



*lf you desire your part number to be marked on each device, it mutt be coded in the proper field above; 
otherwise, the above part number field is optional. 



If this is a new order (not a reorder of a pattern), the personality mutt be coded. Note that 
logic can be used if more than half of your pattern is 'ones'. 



ROM PERSONALITY 



YOUR REMARKS . 



Request your order forms from your Motorola representative. 
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INTEGRATED CIRCUITS 

MC1600 SERIES 



voltage controlled \ MECL III MC1600 series 

OSCILLATOR 



MC1648 



(10)C 
(12)C 



(5) 

Numbers in parenthesis denote pin number for 
F package (Case 607) L package (Case 632), and 
P package (Case 646). 

Input Capacitance = 6 pF typ 

Maximum Series Resistance for L (External Inductance) = 50 £2 typ 
Power Dissipation =150 mW typ/pkg (+5.0 Vdc Supply) 
Maximum Output Frequency = 225 MHz typ 



The MC1648 is an emitter-coupled oscillator, construc- 
ted on a single monolithic silicon chip. Output levels are 
compatible with MECL III logic levels. The oscillator re- 
quires an external parallel tank circuit consisting of the 
inductor (L) and capacitor (C). 

A varactor diode may be incorporated into the tank 
circuit to provide a voltage variable input for the oscillator 
(VCO). The MC1648 was designed for use in the Motorola 
Phase- Locked Loop shown in Figure 9. This device may 
also be used in many other applications requiring a fixed 
or variable frequency clock source of high spectral purity 
(See Figure 2). 

The MC1648 may be operated from a +5.0 Vdc supply 
or a -5.2 Vdc supply, depending upon system requirements. 



SUPPLY VOLTAGE 


GND PINS 


SUPPLY PINS 


+ 5.0 Vdc 


7, 8 


1, 14 


-5.2 Vdc 


1. 14 


7, 8 



FIGURE 1 - CIRCUIT SCHEMATIC 



V CC2 
(14) 



y.D2 




(7) (10) 
V EE1 B.asPt. 
n parenthesis denote pin n 



jmber for F package (Case 607). L package (Case 632), a 



3 P pacKage (Case 646). 



FIGURE 2 - SPECTRAL PURITY OF SIGNAL AT OUTPUT 




B.W. = 10 kHz Scan Width = 50 kHz/div 

Center Frequency = 100 MHz Vertical Scale = 10 dB/div 



L: Micro Metal torroid #T20-22, 8 turns 

#30 Enamled Copper wire. 
C = 3.0 - 35 pF 



• • +5.0 V 

-Lo.1 _L ft .. c 



(D (J) _L -L 




0.1 mF 



•The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
probe. Coax shall be CT -070-50 or equivalent. 
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MC1648 (continued) 



ELECTRICAL CHARACTERISTICS 



Supply Voltage » +5.0 volts q { ^^~~~^^> j ° Output 

L J • Test 

Timpifilan 

6 -30°C 
(5) *2S°C 
♦85°C 


TEST VOLTAGE/CURRENT VALUES 


vee 

(Ond) 


(Volnl 


mAtt 


VlHma. 


VlL min 


V C C 


•l 


♦1 960 


+ 1.410 


5 0 


-5 0 


♦1 800 


♦ 1 300 


5 0 


-5 0 


♦ 1.680 


♦ 1 180 


50 


-50 


Charactarielic 


Symbol 


Pin 
Under 
Tan 


MC1648 Test Limiti 


TEST VOLTAGE/CURRENT APPLIED TO 
PINS LISTED BELOW: 


-30°C 


♦25 °C 


♦85°C 


Unit 


Min 


Mai 


Min 


Mam 


Min 


Max 


V|H rn.x 


V IL min 


v C c 


'L 


Power Supply Drain Currant 




8 








40 
















7.8 


LOflK "V 

Output Voltage 


VOH 


3 


3.94 


4 If 


4.04 


4 25 


4.1 1 


4 36 






12 




3 


7.8 


Output Voltage 


vol 


3 


3.16 


340 


3.20 


3.43 


3.23 


3.46 




12 






3 


7.8 


Biei Voltage 


v Bia$* 


10 


1 51 


1 86 


1 40 


1 70 


1 28 


1 58 








1. 14 




7.8 


Peak to Peek Tank Voltage 


Vp.p 


12 


Min 


Typ 


Ma> 




Typ 


Matt 




Typ 


Mai 


mV 


See Figure 3 




1. 14 


3 


7.8 










500 










Output Duty Cycle 


VDC 


3 










50 












See Figure 3 




1. 14 


3 


7.8 


Oscillation F requency 












200 


225 










MHz 


See Figure 3 




1. 14 


3 


7. 8 


'This meaiurement guarantees the dc potential at the bias point lor purposes of incorporating a var actor tuning diode ai this point 



ELECTRICAL CHARACTERISTICS 



Supply Voltage - -5.2 volts 



(10)C 
(12)C 



♦25°C 
♦«S°C 



TEST VOLTAGE/CURRENT VALUES 



MC1648 Tail Limiti 



Power Supply Drain Currant 



Peek to-Peek Tank Voltage 



Output Duty Cycle 



Oscillation Frequency 



guarantee! the dc potential at the bias point for purposes o< incorporating a varactor tuning dio 



FIGURE 3 - TEST CIRCUIT AND WAVEFORMS 




21 ""^Q^^lo, 



-J- o il 0 1 



... T 



vee 



Use high impedance probe ( >1.0 Megohm must 
be used). 

* 'The 1200 -ohm resistor and the scope termination 
impedance constitute a 25:1 attenuator probe. 
Coax shall be CT 070-50 or equivalent. 
Bypass only that supply opposite ground. 



PR F = 1.0 MHz 
Duty Cycle (V DC ) = 
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MC1648 (continued) 



OPERATING CHARACTERISTICS 



Figure 1 illustrates the circuit schematic for the MC 1648. 
The oscillator incorporates positive feedback by coupling 
the base of transistor Q7 to the collector of Q8. An auto- 
matic gain control (AGO is incorporated to limit the cur- 
rent through the emitter-coupled pair of transistors (Q7 
and Q8) and allow optimum frequency response of the 
oscillator. 

In order to maintain the high Q of the oscillator, and pro- 
vide high spectral purity at the output, a cascode transistor 
(Q4) is used to translate from the emitter follower (Q5) to 
the output differential pair Q2 and Q3. Q2 and Q3, in 
conjunction with output transistor Q1, provide a highly 
buffered output which produces a square wave. Transistors 
Q10 thru Q14 provide the bias drive for the oscillator and 
output buffer. Figure 2 indicates the high spectral purity 
of the oscillator output (pin 3). 

When operating the oscillator in the voltage controlled 
mode (Figure 4), it should be noted that the cathode of 
the varactor diode (D) should be biased at least 2 Vbe 
above Vee ( w 1.4 V for positive supply operation). 



FIGURE 4 - THE MC1648 OPERATING IN THE VOLTAGE 
CONTROLLED MODE 







-I 






> O Output 






| (3) 


V| -° I N W l - 


(5)< 















When the MC1648 is used with a constant dc voltage 
to the varactor diode, the output frequency will vary 
slightly because of internal noise. This variation is plotted 
versus operating frequency in Figure 5. 



FIGURE 5 - NOISE DEVIATION TEST CIRCUIT AND WAVEFORM 




f, OPERATING FREQUENCY, (MHz) 
20 kHz above MC1648 Frequency — 



Oscillator Tank Components 
(Circuit of Figure 4) 



f 




L 


MHz 


D 


HH 


1.0-10 


MV2115 


100 


10-60 


MV2115 


2.3 


60-100 


MV2106 


0.15 



MCI 648 
Under Test 



MCI 648 
Frequency (f) 



Product 
Detector 



Signal Generator 
HP 608 

or Equiv 



B.W. = 1.0 kHz 
Frequency 

Meter 
HP5210A 
or Equiv 



Voltmeter 
RMS 
HP3400A or Equ 



(HP5210A output voltage) (Full Scale Frequency) 

Frequency Deviation = 

1.0 Volt 

NOTE: Any frequency deviation caused by the signal generator and MC1648 power 
supply should be determined and minlmzed prior to testing. 
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MC1648 (continued) 



TRANSFER CHARACTERISTICS IN THE VOLTAGE CONTROLLED MODE 
USING EXTERNAL VARACTOR DIODE AND COIL. T A = 25°C 

FIGURE 6 



64 

N 60 

> 52 

O 48 
Z 

UJ 44 
0 40 

UJ 

CE 36 

t » 
D 28 

O 20 

i 16 

~° 12 
8.0 
































L: Micro Metal Toroidal Core #T 44-10, 
4 turns of No. 22 copper wire. 












































' v in Y 
(10) T* 


















































































1 k ! 


So.ilJ 


• i ei2oo* 






















5 nf 7 


_ " 1 i 'out 






























































—IH * o— ' ' 

MV1401 (12) (5 )A 

^ V CC1 -- 1 V CC2 = +5 Vdc io iiiF 
r V EE1 = V EE2 = Gnd 4_ 






























































0 1.0 2.0 3.0 4.0 5.0 6.0 7 0 8.0 9.0 10 
V jn , INPUT VOLTAGE (VOLTS) 


•The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
probe. Coax shall be CT-070-50 or equivalent. 








1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 
V in , INPUT VOLTAGE (VOLTS) 



L: Micro Metal Toroidal Core #T44 10, 

4 turns of No. 22 copper wire. 
? V in 




= V CC2 = +5 Vdc ^ 0.1 nF 
■- V EE2 = Gnd 

•The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
probe. Coax shall be CT-070-50 or equivalent. 



FIGURE 8 




1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 
V in , INPUT VOLTAGE (VOLTS) 



L: Micro Metal Torodial Core #T30-22, 
5 turns of No. 20 copper wire. 

_? Vin — V CC 1 = V C C2 = +5 Vdc 
V EE1 = V EE2 = Gnd 




'The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
probe. Coax shall be CT-070-50 or equivalent. 
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MC1648 (continued) 



Typical transfer characteristics for the oscillator in the 
voltage controlled mode are shown in Figures 6, 7 and 8. 
Figures 6 and 8 show transfer characteristics employing 
only! the capacitance of the varactor diode (pluse the input 
capacitance of the oscillator, 6 pF typical). Figure 7 illus- 
trates the oscillator operating in a voltage controlled mode 
with the output frequency range limited. This is achieved 
by adding a capacitor in parallel with the tank circuit as 
shown. The 1 kfi resistor in Figures 6 and 7 is used to pro- 
tect the varactor diode during testing. It is not necessary 
as long as the dc input voltage does not cause the diode to 
become forward biased. The larger-valued resistor (51 kfi) 
in Figure 8 is required to provide isolation for the high- 
impedance junctions of the two varactor diodes. 



The tuning range of the oscillator in the voltage con- 
trolled mode may be calculated as: 

f_max _ VCd (max) + C S 

f m jn yCp (min) + Cs 

1 

where f min = 

27ryL(C D (max) + C S ) 

Cs = shunt capacitance (input plus external 
capacitance). 

Cp = varactor capacitance as a function of 
bias voltage. 



Good RF and low-frequency bypassing is necessary on 
the power supply pins (see Figure 2). 

Capacitors (C1 and C2 of Figure 4) should be used to 
bypass the AGC point and the VCO input (varactor 
diode), guaranteeing only dc levels at these points. 

For output frequency operation between 1 MHz and 50 
MHz a 0.1 /iF capacitor is sufficient for C1 and C2. At 
higher frequencies, smaller values of capacitance should be 
used; at lower frequencies, larger values of capacitance. At 
higher frequencies the value of bypass capacitors depends 
directly upon the physical layout of the system. All by- 
passing should be as close to the package pins as possible 
to minimize unwanted lead inductance. 

The peak-to-peak swing of the tank circuit is set inter- 
nally by the AGC circuitry. Since voltage swing of the 
tank circuit provides the drive for the output buffer, the 
AGC potential directly affects the output waveform. If it 
is desired to have a sine wave at the output of the MC1 648, 
a series resistor is tied from the AGC point to the most 
negative power potential (ground if +5.0 volt supply is 
used, -5.2 volts if a negative supply is used) as shown in 
Figure 10. 

At frequencies above 100 MHz typ, it may be necessary 
to increase the tank circuit peak-to-peak voltage in order to 
maintain a square wave at the output of the MC1648. This 
is accomplished by tying a series resistor (1 k£2 minimum) 
from the AGC to the most positive power potential (+5.0 
volts if a +5.0 volt supply is used, ground if a -5.2 volt 
supply is used). Figure 11 illustrates this principle. 



APPLICATIONS INFORMATION 



The phase locked loop shown in Figure 9 illustrates the 
use of the MC1648 as a voltage controlled oscillator. The 
figure illustrates a frequency synthesizer useful in tuners 
for FM broadcast, general aviation, maritime and land- 
mobile communications, amateur and CB receivers. The 
system operates from a single +5.0 Vdc supply, and requires 
no internal translation, since all components are com- 
patible. 

Frequency generation of this type offers the advantages 
of single crystal operation, simple channel selection, and 
elimination of special circuitry to prevent harmonic lock- 
up. Additional features include dc digital switching (pref- 



erable over RF switching with a multiple crystal system), 
and a broad range of tuning (up to 150 MHz, the range 
being set by the varactor diode). 

The output frequency of the synthesizer loop is deter- 
mined by the reference frequency and the number program- 
med at the programmable counter; f ou t = Nf re f. The 
channel spacing is equal to frequency (f re f). 

For additional information on applications and designs 
for phase locked-loops and digital frequency synthesizers, 
see Motorola Application Notes AN-532A, AN-535, AN-553, 

AN- 564, AN-594, or Phase- Locked Loop Systems Data 

Book. 
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MC1648 (continued) 



FIGURE 9 - TYPICAL FREQUENCY SYNTHESIZER APPLICATION 



Phase 
Detector 
MC4044 



Low -Pass 
Filter 



Modulus Enable Line 



Counter Control 
Logic 
MC12014 



Voltage- 
Controlled 
Oscillator 
MC1648 



MC12012 
-H\ -HP + 1) 



f out = Nf ref 
where 
N = Np • P + A 



Zero Detect Line 



-N p 
Programmable 
Counter 
MC4016 



Programmable 
Counter 
MC4016 



Counter Reset Line 



N = Np • P + A 



Figure 10 shows the MC1648 in the variable frequency 
mode operating from a +5.0 Vdc supply. To obtain a sine 
wave at the output, a resistor is added from the AGC 
circuit (pin 5) to V^£. 

Figure 11 shows the MC1648 in the variable frequency 
mode operating from a +5.0 Vdc supply. To extend the 
useful range of the device (maintain a square wave output 
above 175 MHz), a resistor is added to the AGC circuit at 
pin 5 (1 k-ohm minimum). 



FIGURE 10 - METHOD OF OBTAINING A SINE-WAVE OUTPUT 



+ 5.0 Vdc 
O 

1 14 




Figure 12 shows the MC1 648 operating from +5.0 Vdc 
and +9.0 Vdc power supplies. This permits a higher voltage 
swing and higher output power than is possible from the 
MECL output (pin 3). Plots of output power versus total 
collector load resistance at pin 1 are given in Figures 13 
and 14 for 100 MHz and 10 MHz operation. The total 
collector load includes R in parallel with Rp of L1 and 
C1 at resonance. The optimum value for R at 100 MHz is 
approximately 850 ohms. 



FIGURE 11 - METHOD OF EXTENDING THE USEFUL RANGE 
OF THE MC1648 (SQUARE WAVE OUTPUT) 



+ 5.0 Vdc 
O 




lutput 
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MC1648 (continued) 



FIGURE 12 - CIRCUIT SCHEMATIC USED FOR COLLECTOR OUTPUT OPERATION 




(7) 
V E E1 



(10) 
Bias Pt. 



:i.om* d2) 

Tank 




FIGURE 13 — POWER OUTPUT versus COLLECTOR LOAD 



FIGURE 14 - POWER OUTPUT versus COLLECTOR LOAD 



See test circuit, F igure 1 2, f = 1 00 M Hz 
C3 = 3.0 - 35 pF 
Collector Tank 

L1 =0.22*iH C1 = 1.0-7.0 pF 

R = 50 SI - 10 kfl 

Rp of L1 and C1 = 1 1 kSl @ 100 MHz Resonance 
Oscillator Tank 

L2 = 4 turns #20 AWG 3/16" ID 

C2 = 1.0 - 7.0 pF 




100 1000 
TOTAL COLLECTOR LOAD (ohms) 



10,000 



See test circuit, Figure 1 2, f = 1 0 MHz 
C3 = 470 pF 
Collector Tank 

L1=2.7jiH C1 = 24 - 200pF 

R = 50 SI - 10 kn 

Rp of L1 and C1 = 6.8 kft @ 10 MHz Resonance 
Oscillator Tank 

L2 = 2.7 ^H 

C2= 16 - 150 pF 




TOTAL COLLECTOR LOAD (ohms) 



MC1650 • MC1651 



Positive Logic 



v 1a do) 6 -*4+\J L 
V 2a O) 5 -*\y>~ ° Q 



C a (8) 4 - 



ib(16) l2 ~ ,fc FN»-X " L 



V 

V 2 b 



C b (1) 13 - 




V CC = +5 0 v " pin 7 ' 10 • < 11 >< < 14 > 
V EE - -5.2 V - Pin 8 (12) 
Ond = Pin 1,16 (4) (5) 
P D = 330 mW typ/pkg (No Load) 
= 3.5nstyp (MC1650) 
= 3.0 ns typ (MC1651) 
Input Slew Rate = 350 V/ms (MC1650) 
>= 500 V/M$ (MC1651) 
Differential Input Voltage: 

-5.0 V to +5.0 V (-30°C to +85°C) 



The MC1650 and the MC1651 are very high speed 
comparators utilizing differential amplifier inputs to sense 
analog signals above or below a reference level. An output 
latch provides a unique sample-hold feature. The MC1650 
provides high impedance Darlington inputs, while the MC- 
1651 is a lower impedance option, with higher input slew 
rate and higher speed capability. 

Complementary outputs permit maximum utility for 
applications in high speed test equipment, frequency meas- 
urement, sample and hold, peak voltage detection, trans- 
mitters, receivers, memory translation, sense amplifiers 
and more. 

The clock inputs (C a and Cb) operate from MECL III 
or MECL 10,000 digital levels. When C a is at a logic high 
level, QO will be at a logic high level provided that N/j > 
V2 (Vi is more positive than V2). QO is the logic com- 
plement of QO. When the clock input goes to a low logic 
level, the outputs are latched in their present state. 

Assessment of the performance differences between the 
MC1650 and the MC1651 may be based upon the relative 
behaviors shown in Figures 3 and 6. 



• Common Mode Range: 

-3.0 V to +2.5 V <-30°C to +85°C) (MC1651) 
-2.5 V to +3.0 V (-30°C to +85°C) (MC1650) 

• Resolution: <20 mV (-30°C to +85°C) 

• Drives 50 fi lines 

Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 



TRUTH TABLE 



c 


Vi, v 2 


Q0n+1 


Q0 n+1 


H 


Vl>V 2 


H 


L 


H 


V1<V 2 


L 


H 


L 


0 0 


Q0 n 


Q0 n 



!> = Don't Care 



MC1650 Inputs 



V1 (1 



0) 6 o-a*/v-J^ 



V 2 (9) 5o — vw- 



MC1651 Inputs 



Vi (10) 6 
V 2 (9) 50- 



CIRCUIT SCHEMATIC 

1/2 of Device Shown (Both Devices) 

" A Vcc 

I (14) 



— B A- 

--C 

B- 



7,10 J(11) ( 



Gnd Gnd 
19(5) 16 0(4) 




>■ 



(6) 
2 Q 
o3 Q 
(7) 



< 



Rp I 

i i VA 1 



4 6 <8) 
Clock 



See General Information section for packaging information. 
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ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 
214A2WCB or equivalent) or a transverse 
airflow greater than 500 linear fpm should 
be maintained while the circuit is either in a 
test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs. 
The other inputs and outputs are tested in 
a similar manner. Outputs are tested with 
a 50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 



POSITIVE LOGIC 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 

-30°C 
+25°C 
+85°C 



TEST VOLTAGE VALUES 



VlHAmin VtLAmax ^A1 VA2 ^A3 *A4 ^AS 



See Note 0 



V C C U 



Under 
Test 



MC1650L/16S1L Test Limit*© 



30°C 



Mm Max Min 



+25°C 



+85°C 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW 



V|Lm 



V A 1 v A2 



V A 3 



V A 4 



VA6 



Power Supply Drain Current 
Positive 

Negative 



mAdc 



6.12 
6.12 



7.10 
7.10 



MC1650 
MC1651 



nAdc 
MAdc 



7,10 
7.10 



npul Leakage Current 

MC1650 
MC1651 



>iAdc 
/iAdc 



7,10 
7,10 



Input Clock Current 



~ 

5.11 



Logic "1" Output Voltage 



Logic "0" Output Voltage 



Logic "I" Threshold Voltagefl 
W )3 



Logic "0" Threshold Voltagefl 
w )3 



NOTES: © All data is for V, MC1650 or MC1651 , except data marked (*) which refers to the entire package. 
© These tests done in order indicated. See Figure 4. 

(3) Maximum Power Supply Voltages (beyond which device life may be impaired) : 
|VEE! + l v CC|<12 Vdc. 



All Temperatures 


V A 3 


VA4 


V A 5 


V A 6 


MC16S0 


+3.000 


+2.980 


-2.500 


-2.480 


MC1651 


+2.500 


+2.480 


-3.000 


-2.980 



SWITCHING TIMES 



POSITIVE LOGIC 




v 

V 2 a 



1b12 ^fNJ 
2b11-*l>^ 



-3 QO 

-14 Q1 
-15 Q1 



L SUFFIX 
CERAMIC PACKAGE 
CASE 620 



0T«t 
Temperature 

-30°C 
+2S°C 
+85°C 


TEST VOLTAGE VALUES 


See Figure 2 


(Volts) 


VR1 


VR2 


V R3 


v x 


vxx 


vec® 




+2.000 




+1.040 


+2.00 


+7.00 


-3.20 


+2.000 


Sea Note © 


+1.110 


+2.00 


+7.00 


-3.20 


+2.000 


+1.190 


+2.00 


+7.00 


-3.20 


Characteristic 


Symbol 


Pin 
Under 
Taat 


MC1850L/1661L Teat Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW 


-30°C 


+25°C 


+86°C 


Unit 


Vri 


V R2 


V R3 


v x 


vxx 


vec® 




PI 


P2 


P3 


P4 


Min 


Max 


Min 


Max 


Min 


Max 


Switching Times 
Propagation Delay 

(50% to 50%) 
V- In put to Output 

Clock to Output (2) 


l 6+2+ 
«6+2+ 
<6+2+ 
l 6+3- 
t6+3- 
^+3- 
t6-2- 
t 6-2- 
«6-2- 

*6-3+ 
*6-3+ 


2 
2 
2 
3 
3 
3 
2 
2 
2 
3 
3 
3 


2 


0 


5 


0 


2 


0 


5 


0 


2 


0 


5 


7 


n 


s 


5 
5 
5 
5 


5 
5 
5 
5 


5 
5 
5 
5 


i 


I 


1,1 


1,16 


7, 


10 




i 


6 
6 
6 
6 


6 
6 
6 
6 


6 
6 
6 
6 




*4+2+ 
M+2- 
*4+3+ 
M+3- 


2 
2 
3 
3 


2.0 

1 


4.7 

I 


2.0 

I 


4.7 

1 


2.0 

1 


5.2 

1 


ns 

1 


5 
6 
6 
5 








1,11,16 

1 


7,10 

1 


8 

1 


6 
5 
5 
6 






4 

1 


Clock Enable Time ® 


1 setup 


6 






2.5 








ns 


5 








1.11.16 


7.10 


8 


6 






4 


Clock Aperture Time (J) 


l ao 


6 






1.5 








ns 


5 








1,11,16 


7,10 


8 


6 






4 


Riat Time 

(10% to 90%) 


*2+ 
t3+ 


2 
3 


1.0 
1.0 


3.5 
3.5 


1.0 
1.0 


3.5 
3.5 


1.0 
1.0 


3.8 
3.8 


ns 
ns 


5 
5 






4 
4 


1,11,16 
1,11,16 


7,10 
7.10 


8 
8 


6 
6 








Fall Time 

(10% to 90%) 


*2- 
*3- 


2 
3 


1.0 
1.0 


3.0 
3.0 


1.0 
1.0 


3.0 
3.0 


1.0 
1.0 


3.3 
3.3 


ns 
ns 


5 
5 






4 
4 


1.11.16 
1.11.16 


7.10 
7.10 


8 
8 


6 
6 









NOTES: (?) Maximum Power Supply Voltages (beyond which device life may be impaired: 
|V C cl + |VEEl<12Vdc. 
(l) Unused clock inputs may be tied to ground. 
(3) See Figure 8. 



© 



All Temperatures 



VR 2 



VR3 



ELECTRICAL CHARACTERISTICS 



POSITIVE LOGIC 



This MECL III circuit has been designed to 
meet the dc specifications show in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 
500 linear fpm should be maintained while 
the circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for selected inputs 
and selected outputs. The other inputs 
and outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information 
section for complete thermal data. 



v 1a 


10 


V 2 a 


9 


c. 


8 


Vib 


16 


*2b 


15 


Cb 


1 




3> 


D 


Q 


* 2 


Q1 












F SUFFIX 

CERAMIC PACKAGE 




C 


Q 


3 


Q1 


CASE 650 



• Test 

Temperature 

-30°C 
♦26°C 

+as°c 



TEST VOLTAGE VALUES 



V|Lm 



v IHAmin 



V|LAme» VA1 VA2 *A3 ^A4 VaS 



VA6 



Sm Note © 



v C c' 



.<3> 



Under 

TMt 



MC16S0F/1661F TMt Limits ( 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW 



VlLi, 



v IHAm 



v ILAmax 



V A 4 



V A 5 



V A 6 



v C c w v cc < 



Power Supply Drain Current 
Positive 
Negative 



'cc 

'E 



11,14 
12 



mAdc 
mAdc 



10.16 
10,16 



11,14 
11.14 



MCI 650 
MC1651 



MAdc 
MAdc 



11.14 
11.14 



Input Leakage Current 

MC16S0 
MC1651 



MAdc 
MAdc 



11.14 
11.14 



Input Clock Current 



Logic "1" Output Voltage 



9.15 



Logic "0" Output Voltage 



9.15 
10.16 



Logic "1" Threshold Voltage/1 

® 2 



Logic "0" Threshold Voltage [1 
(2) 



NOTES: 0 All data is for V, MC 1650 or MCI 651. except data marked (*) which refers to the entire package. 
(D Theai tests done in order indicated. See Figure 4. 

<2) Maximum Power Supply Voltages (beyond which device life may be impaired) : 
|V EE | + |Vcc|<12Vdc. 



All Temperatures 


V A 3 


VA4 




V A 6 


MC1650 


+3.000 


+2.980 


-2.500 


-2.480 


MC1661 


+2500 


+2.480 


-3.000 


-2.980 



SWITCHING TIMES (continued) 



Switching Times 

Propagation Delay 

(50% to 50%) 
V-lnput to Output 



Clock to Output © 



Clock Enable Time ( 



Clock Aperture Time (3) 



Rita Tim* 

(10% to 90%) 



Fall Tim* 

(10% to 90%) 



POSITIVE LOGIC 



Via 


10 


V 2 a 


9 


c a 


8 


Vlb 


16 


V 2 b 


15 


Cb 


1 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



- 6 Q0 

- 7 Q0 

- 2 Q1 



cn 
o 



o 

CJ1 



© Test 
Temperature 

-30°C 
+25°C 
+85°C 



Symbol 



<10+€+ 
*10+6+ 
*10+6+ 
<10+7- 
*10+7- 
l 10+7- 
tiO-6- 
tlO-6- 
110-6- 
*10-7+ 
M0-7+ 
M0-7+ 



^+6+ 
*8+6- 
t8+7+ 
*8+7- 



I setup 



*6+ 
t7+ 



<6- 

*7- 



Pin 
Under 
Test 



MC1650F/1651F Test Limits 



-30°C 



1.0 3.0 
1.0 3.0 



♦25°C 



Max 



1.0 3.0 
1.0 3.0 



NOTES: (D Maximum Power Supply Voltages (beyond which device life may be impaired: 

|VCCl + |VEEl<12Vdc. 
© Unused clock inputs may be tied to ground. 
® See Figure 8. 



1.0 3.3 
1.0 3.3 



TEST VOLTAGE VALUES 



VR1 



VR2 VR3 



See Note 0 



V X X 



V C C 



0 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW 



VR1 



9 
10 
10 
9 



V R2 



V R3 



V X 



V X X 



4.5,16 
4,5.16 



4,5.16 
4,5,16 



v C c v 



M. 1 
11,1 



11,1 
11.1. 



v E e 



12 

12 



12 
12 



See Figure 2 







All Temperatures 


VR2 


VR3 


MC1650 


+4.900 


-0.400 


MC1651 


+4.400 


-0.900 



MC1650, MC1651 (continued) 



FIGURE 1 — SWITCHING TIME TEST CIRCUIT® 2S°C 




V E E = 
-3.2 Vdc 



50-ohm termination to ground located 
in each scope channel input 
All input and output cables to the scope 
are equal lengths of 50-ohm coaxial cable. 



'Complement of output under test should 
always be loaded with 50-ohmsto ground. 
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MC1650 • MC1651(continued) 



FIGURE 2 - SWITCHING AND PROPAGATION WAVEFORMS @ 25°C 



The pulse levels shown are used to check ac parameters 
over the full common-mode range. 



V - Input to Output 



J V / - v - 

^50% V ^50% Vr 

if- 90% \ 
50%/ V 
/ VlO% 



Test pulses: t + , t_ = 1.5 ±0.2 ns (10% to 90%) 
f = 5.0 MHz 
50% Duty Cycle _ 
V||_| is applied to C during tests. 



TEST PULSE LEVELS 





Pulse 1 


Pulse 2 


Pulse 3 




MC1650 


MC1651 


MC1650 


MC1651 


MC1650 


MC1651 


V|H 


+2.100 V 


+2.100 V 


+5.000 V 


+4.500 V 


-0.300 V 


-0.800 V 


Vr 


+2.000 V 


+2.000 V 


+4.900 V 


+4.400 V 


-0.400 V 


-0.900 V 


V|L 


+1.900V 


+1.900 V 


+4.800 V 


+4.300 V 


-0.500 V 


-1 .000 V 



Clock to Output 



" / 

^in / 



50% j £ 



£ 



-V, H +2. 100V 
V R +2.000 V 
-V| L + 1.900 V 



P4: t+, t_ = 1.5 ±0.2 ns. 
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MC1650 • MC1651 (continued) 



FIGURE 3 - PROPAGATION DELAY (t pd ) versus INPUT PULSE AMPLITUDE AND CONSTANT OVERDRIVE 



'inO- 



VrefO- 



VlHol 



Test Circuit 

r"~ "~T ~i 
^ i 



V ref = Gnd 



Q 

Vi Device 
C Q 



Positive Pulse Diagrarr 

Positive 
Overdrive 

J 



Negative Pulse Diagram 

Negative 



\Overdri\ 
*- 



i— ♦ 



Input switching time is constant 
at 1.5 ns (10% to 90%). 



Propagation Delay versus Pulse Amplitude 
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tpd referenced to Pa, Pb 
i I I i i 


= 20 mV 
1.1- J 











































0.01 0.02 0.05 0.10 0.20 0.50 1.0 2.5 10 

PULSE AMPLITUDE Pa, Pb (VOLTS) 
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MC1650 • MC1651 (continued) 



FIGURE 3 (continued) 



Propagation Delay versus Overdrive 

































1 1 1 1 1 1 1 1 1 1 I 
Pa. Pb Constant @ 100 m V 

















































Positive Overdrive (Pa! 
Negative Overdrive (Pb 
from V re f on the inpu 




















1 


























t p d is measured 


) - 
t 


























CI 


>5 


) 














to 


50% 


on 


th 
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)U 


tf 


ut. 
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tpd 


s referenced to 2.5 V overdrive. 
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A 














01 


0. 


02 




0. 


)4 




0. 


37 




0. 


10 0 


2 


0 


3 


0 


5 


0 


7 




1 


0 




2 


5 












1 



OVERDRIVE (VOLTS) 



FIGURE 4 - LOGIC THRESHOLD TESTS (WAVEFORM SEQUENCE DIAGRAM) 



+0.020 V^— t 
-0.020 V 1- 



■v h 



1 



Sequential 
Test Number — 
(See Test Table) 
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MC1650 • MC1651 (continued) 



FIGURE 5 - TRANSFER CHARACTERISTICS (Q versus V in ) 



Test Configuration 



Differential 
Input 



r' 



3>F 



Yi Device 

He ah 



6 

Vref 



-2.5 Vdc < V ref <^ +2 .5 Vdc 



Typical Transfer Curves 



■ Logic "1" 



. Logic "0" 



Vref 

Vj n . DIFFERENTIAL INPUT VOLTAGE (m VOLTS) 
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MC1650 • MC1651 (continued) 



FIGURE 6 - OUTPUT VOLTAGE SWING versus FREQUENCY 



(A) Test Circuit 



v 2 



V|HO- 



D Q 
Yi Device 
C Q 



-A/W — • O -2.0 Vdc 



(B) Typical Output Logic Swing versus Frequency 
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MC1650 • MC1651 (continued) 



FIGURE 7 - INPUT CURRENT versus INPUT VOLTAGE 



TEST CIRCUIT 



I 

'X 



I V 



cc v cc 



r 



V CC 

-O + 5.0 Vdc 



50 
-A/W — I 



50 

-wv — ' 



C Q 



I V EE Gnd Gnd I 

mf-T — T~T 



0.1 mf 



6 EE 
-5.2 Vdc 



Typical MC1650 (Complementary Input Grounded) 



Typical MC1651 (Complementary Input Grounded) 
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25°C N 


















\ 










































\ 
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-1 0 +1 +2 +2.5 

Vj n . INPUT VOLTAGE (VOLTS) 



30 
25 

< 

3 20 
z 

UJ 

£ 15 

a. 
z 

_J 5 
0 
-5 
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v +85 

















































































-10 12 2.5 

Vjn, INPUT VOLTAGE (VOLTS) 
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MC1650 • MC1651 (continued) 



FIGURE 8 - CLOCK ENABLE AND APERTURE TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V jn to Channel A Vcc = +7 q V X x = +20 V out to Channel B 
<j> 0 Vdc 9 9 Vdc 



VinO- 
VRO- 



I 7 V CC Gnd 



0.1 



1 



I v EE 

j- )| 1 O V EE = -3.2 Vdc 

— 0.1 UF 

50-ohm termination to ground located 
in each scope channel input. 
All input and output cables to the scope 
are equal lengthsof 50-ohm coaxial cable. 



Analog Signal Positive and Negative Slew Case 



Vj n Negative — — -\ 



Vj n Positive - 
C - 



Q Positive - 
Q Negative - 



_ Clock Enable 
Time 



- V R + 100 mV = +2.100 V 

-V R = 2.000 V 

,V R - 100 mV = +1.900 V 



^IH = 



+ 1.110 V 



-Vi 1 = +0.310 V 



Clock Aperture 
" Time 



Clock enable time = minimum time between analog and clock 
signal such that output switches, and t pC | (analog to Q) is not 
degraded by more than 200 ps. 

Clock aperture time = time difference between clock enable time 
and time that output does not switch and V is less than 150 mV. 
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A MECL III MC1600 series 

BINARY COUNTER I 



MC1654 



TRUTH TABLE 



R 


so 


S1 


S2 


S3 


ci 


C2 


QO 


Q1 


Q2 


Q3 


1 


0 


0 


0 


0 


0 


0 


0 


o 


0 


0 


0 


1 


1 


1 


1 


0 


0 


1 


1 


1 


1 


0 


0 


0 


0 


0 


1 


0 




No Count 




0 


0 


0 


0 


0 


0 


1 




No Count 




0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 


0 


0 




1 


0 


0 


0 


0 


0 


0 


0 


0 




0 


1 


0 


0 


0 


0 


0 


0 


0 




1 


1 


0 


0 


0 


0 


0 


0 


0 




0 


0 


1 


0 


0 


0 


0 


0 


0 




1 


0 


1 


0 


0 


0 


0 


0 


0 




0 


1 


1 


0 


0 


0 


0 


0 


0 




1 


1 


1 


0 


0 


0 


0 


0 


0 




0 


0 


0 




0 


0 


0 


0 


0 




1 


0 


0 




0 


0 


0 


0 


0 




0 


1 


0 




0 


0 


0 


0 


0 




1 


1 


0 




0 


0 


0 


0 


0 




0 


0 


1 




0 


0 


0 


0 


0 




1 


0 


1 




0 


0 


0 


0 


0 




0 


1 


1 




0 


0 


0 


0 


0 




1 


1 


1 





The MC1654 is a four-bit counter capable of divide- 
by-two, divide-by-four, divide-by-eight, or a divide-by- 16 
functions. When used independently, the divide-by- 16 
section will toggle at 325 MHz typically. Clock inputs 
trigger on the positive going edge of the Clock pulse. 

Set and Reset inputs override the Clock, allowing asyn- 
chronous "set" or "clear". Individual Set and common 
Reset inputs are provided, as well as complementary out- 
puts for the first and fourth bits. True outputs are available 
at all bits. 



Power Dissipation = 750 mW typ 
f Tog = 325 MHz typ 



Clock transition from V |j_ to V||_j 
may be applied to C1 or C2 or both 
for same effect. 



SO 3 QO 5 S1 7 Q1 6 S2 9 Q2 11 S3 14 Q3 12 

o o o o o 09 



Clock 1 15 i 
Clock 2 2 



Reset 10 O— 



*T 



- C2 Q 
R 



Rt 



S 

D Q 
Q' 



D Q 
Q' 



R T -I 



C Q — i 



_ 6 
QO 4 



_ 6 
Q3 13 



V CC = 1, 16 



See General Information section for packaging. 
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MC1 654 (continued) 



CIRCUIT SCHEMATIC 

1/4 OF CIRCUIT SHOWN 



v CC2 



100 I 



S560 1.3k 



> 



> 



Q' Rj Q' V CC1 
ooo 9 



5 Q 



FIGURE 1 - TOGGLE FREQUENCY TEST CIRCUIT 



Input 



i" 



VCC V EE 
+2.0 Vdc O O -3.2 Vdc 



25 ^f; 



4- 0.1 (iFjl 



All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 



; 0.1 mF Coax 



C1 


QO 


C2 


Q3 


SO 




S1 




S2 




S3 


QO 


R 


Q3 


Q1 


Q2 



FT 



1 r 
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ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the test 
table, after thermal equilibrium has been 
established. The package requires a heat 
sink (IERC LIC214A2 or equivalent). 
Outputs are tested with a 50-ohm resistor 
to -2.0 V. See general information section 
of the MECL III series for complete 
thermal data. 



so 3 QO 5 



CJ1 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 







Pin 
Under 


MC1654 Test Limits 






fEST vo 


LTAGE A 


PPL 1 ED TC 


) 








-30°C 


+25°C 


+85°C 






PINS LISTED BELOW: 






Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Max 


Min 


Max 


— Unit — 


IHmax 


v ILmin 


VlHAmin 


v ILAmax 


V EE 


Gnd 


Power Supply Drain Current 


'E 


8 


_ 


_ 


_ 


200 


_ 


_ 


mAdc 


10 


_ 


_ 


_ 


8 


1.16 


Input Current 


•in H 


10 








1 .00 






mAdc 


10 








8 


1.16 






2,3.7.9,14,15 


_ 


_ 


_ 


0.60 


_ 


_ 


mAdc 




_ 


_ 


_ 


8 


1.16 




'in L 


10 






0.5 








MAdc 


- 


10 






8 


1.16 






2,3,7,9,14,15 


_ 


_ 


0.5 


_ 


_ 


_ 


MAdc 


- 




- 


- 


8 


1.16 


Logic "1 " 


VOH 


4,13 ® 


-1 .045 


-0.875 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 


- 


3,7,9,14 






8 


1,16 


Output Voltage 


5,6,11,12 (5) 


-1 .045 


-0.875 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 


- 


10 


_ 


_ 


8 


1.16 


Logic "0" 


vol 


4,13 © 


-1 .890 


-1 .650 


-1 .850 


-1 .620 


-1 .830 


-1 .575 


Vdc 


_ 


10 






8 


1.16 


Output Voltage 


5,6,11,12 © 


-1.890 


-1 .650 


-1 .850 


-1 .620 


-1 .830 


-1.575 


Vdc 


- 


3,7,9,14 


_ 


_ 


8 


1.16 


Logic "1 " 


v OHA 


4,13 © 


-1 .065 


- 


-0.980 


- 


-0.910 


- 


Vdc 


- 


- 


- 


3,7,9,14 


8 


1.16 


Threshold Voltage 


5,6,11,12 © 


-1.065 




-0.980 




-0.910 




Vdc 


- 






10 


8 


1.16 


Logic "0" 


V 0 LA 


4,13 ® 




-1 .630 




-1.600 




-1.555 


Vdc 


- 






10 


8 


1.16 


Threshold Voltage 


o,b,l 1,1/ \gj 




-1.630 




-1.600 




-1.555 










3,7,9,14 


8 


1 16 


AC Characteristics 
























Pulse In 


Pulse Out 


-3.2 Vdc 


+2.0 Vdc 


Clock Delays 


M5+4+ 


A 


1.0 


2.9 


1.0 


2.7 


1.0 


3.1 


ns 






15 


4 


8 


1.16 


(50 n Load) 


M5+5+ 


5 




















15 


5 








l 2+4+ 


4 


I 


I 


1 


I 


I 


1 


I 






2 


4 


I 


I 




l 2+5+ 


5 




















2 


5 








M5+4- 


4 


1.0 


29 


1.0 


2.7 


1.0 


3.1 


ns 






15 


4 


8 


1.16 




M5+5- 


5 




















15 


5 








l 2+4- 


4 


\ 


I 


I 


I 


I 


\ 


I 






2 


4 


I 


1 




l 2+5- 


5 




















2 


5 






Set Delay 


*3+4+ 


4 


2.0 


3 9 


2.0 


3.7 


2.0 


4.1 


ns 






3 


4 


8 


1.16 




l 3+5- 


5 


2.0 


39 


2.0 


3.7 


2.0 


4.1 


ns 






3 


5 


8 


1.16 


Reset Delay 


M0+4+ 


4 


2.0 


39 


2.0 


3.7 


2.0 


4.1 


ns 






10 


4 


8 


1.16 




M0+5- 


5 


2.0 


39 


2.0 


3.7 


2.0 


4.1 


ns 






10 


5 


8 


1.16 


Rise Time 


M+ 


4 


1.0 


2.9 


1.0 


2.7 


1.0 


3.1 


ns 






15 


4 


8 


1.16 




*5+ 


5 


1.0 


2.9 


1.0 


2.7 


1.0 


3.1 


ns 






15 


5 


8 


1.16 


Fall Time 


M- 


4 


1.0 


2.8 


1.0 


2.6 


1.0 


3.0 


ns 






15 


4 


8 


1.16 




<5- 


5 


1.0 


28 


1.0 


2.6 


1.0 


3.0 


ns 






15 


5 


8 


1,16 


Maximum Toggle Frequency 


U 


3 <D 


260 




300 




260 




MHz 










8 


1.16 



TEST VOLTAGE VALUES 



(Volts) 



v IHmax v ILmin v IHAmin v ILAmax 



-0.875 



-1.890 



-1.180 



-1.515 



VEE 



Mnd.vidually apply V, H or V, L to input under test. 0 Rese , al| four f | ip . f | 0ps by a pp| ving R A1 to pin 10 

Q) Set all four flip-flops by applying P/^ to pins 3, 7, 9, 
and 14 simultaneously. 

© Reset all four flip-flops by applying P^ to pin 10 

Pai 1 V|H 

A1 1 v, L 



(?) Set all four flip-flops by applying P^ to P ir »s 3, 7, 9, 
and 14 simultaneously. 



)See Figure 1 for toggle test circuit 



2 
o 

i 

o 

D 

c 



MECL III MC1600 series 

VOLTAGE-CONTROLLED 
MULTIVIBRATOR 



MC1658 



Cxi ,, C X2 
11 Q--JH-0 14 




v C x 20 


Q 


O 6 


Bias Filter 120— 






Input Filter 130 


5 


04 


V CC l = Pi" 1 

V CC2 = pin 5 
V EE = Pin 8 





The MC1658 is a voltage-controlled multivibrator which 
provides appropriate level shifting to produce an output 
compatible with MECL III and MECL 10,000 logic levels. 
Frequency control is accomplished through the use of 
voltage-variable current sources which control the slew 
rate of a single external capacitor. 

The bias filter may be used to help eliminate ripple on 
the output voltage levels at high frequencies and the input 
filter may be used to decouple noise from the analog input 
signal. 

The MC1658 is useful in phase-locked loops, frequency 
synthesizer and clock signal generation applications for 
instrumentation, communication, and computer systems. 



FIGURE 1 - CIRCUIT SCHEMATIC 



V CC2 V CC1 

0 01 



? 



V C X 2 





Input Filter 13 O— 



500 < 600 




80 80 

1 

2- 



312 Bias Filter 



-014 C X 




500 <250 



See General Information Section for packaging. 
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ELECTRICAL CHARACTERISTICS 

ThisMECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. 



v C X 2 



lias Filter 12 



Input Filter 13 




00 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



^0 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



o 

I 

00 

rT 
o 

D 

5' 
c 

<t> 



©Test 
Temperature 
-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


(V CC ) 
Gnd 


Vdc±1% 


V| H 


V|L 


v 3 


V|HA 


VEE 


0.0 


-2.0 


-1.0 


+2.0 


-5.2 


0.0 


-2.0 


-1.0 


+2.0 


-5.2 


0.0 


-2.0 


-1.0 


+2.0 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC1658 Test Limits 


V/m TAttE APPI icn TO PINJC 1 ICTCn RPI ftl/U- 


-30°C 


+25°C 


+85°C 


Unit 












Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V| H 


V|L 


v 3 


V|HA 


VEE 


Power Supply Drain Current 


'E 


8* 

8" 










32 
32 






mAdc 
mAdc 


2 
2 








8 
8 


1,5 
1,5 


Input Current 


'inH 


2* 










350 






*iAdc 


2 








8 


1,5 


Input Leakage Current 


'inL 


2 # 






0.5 










MAdc 




2 






8 


1,5 


"Q" High 
Output Voltage 


V 0 H 


4 # 
6** 


-1.045 
-1.045 


-0.875 
-0.875 


-0.960 
-0.960 




-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 






2 
2 




8 
8 


1,5 
1,5 


"Q" Low 
Output Voltage 


vol 


4* 

6" 


-1.890 
-1.890 


-1.650 
-1.650 


-1.850 
-1.850 




-1.620 
-1.620 


-1.830 
-1.830 


-1.575 
-1.575 


Vdc 
Vdc 






2 
2 




8 
8 


1,5 
1,5 


AC Characteristics (Figure 2) 
(Tests shown for one output, but 
checked on both) 

Rise Time (10% to 90%) 
Fall Time (10% to 90%) 

Oscillator Frequency 


t+ 
t- 


6 
6 




2.7 
2.7 




1.6 
1.4 


2.7 
2.7 




3.0 
3.0 


ns 
ns 


C X 1 


CX2 


Gnd 


2 
2 


VEE 

-3.2 V 


v C c 

+2.0 V 




11,14 
11,14 




8 

2 


1,15 
1,15 


f osc1 




130 




130 


155 


175 


110 




MHz 




11,14 






8 


1,5 


f osc2 








78 


90 


100 






MHz 


11.14 








8 


1,5 


Tuning Ratio Test t 


TR 








3.1 


4.5 










11,14 








8 


1,5 



•Germanium diode (0.4 drop) forward biased from 1 1 to 14 (1 1 frt 14). C1 = 0.01 nF connected from pin 12 to Gnd. 

"•Germanium diode (0.4 drop) forward biased from 14 to 11 (11 frj 14). C2 = 0.001 (tF connected from pin 13 to Gnd. 

tTR _ Output frequency at Vex = Gnd Cxi = 10 P F connected from pin 1 1 to pin 14. 

~ Output frequency at Vex = "2-0 V Cx2 = 5 pF connected from pin 1 1 to pin 14. 



MC1658 (continued) 



FIGURE 2 - AC TEST CIRCUIT AND WAVEFORMS 



0.001 mf 

— 

0.1 mf 

— 



v cc 

Q+2.0 Vdc 



o.i/iF^; c x 



V C C1 
Bias 


V CC2 
Q 


Filter 




Input 
Filter 




v C x 




c x 




c x 


Q 



"1, 



Channel "A" 
Input 2 



Coaxial Cables 
(Equal lengths, typ 2 places) 
To Scope 



y Channel "B" 
Input 2 




50-ohm termination to ground lo- 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 



6-3.2 Vdc coaxial cable. Wire length should 

be < 1/4 inch from TPj n to input 
pin and TP Qut to output pin. 
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MC1658 (continued) 




FIGURE 5 - FREQUENCY-CAPACITANCE PRODUCT versus 
CONTROL VOLTAGE (V cx ) 



2 




x I I I I I I I I I I 

o 

• -2.0 -1.8 -1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0 



V cx . INPUT VOLTAGE (Vdc) 
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( DUAL 4-INPUT GATE 

MC1660 



MECL III MCI 600 series 



(8) 4- 

(9) 5 - 

(10) 6- 

(11) 7- 

(14) 10- 

(15) 11 - 

(16) 12- 
(1) 13- 



POSITIVE LOGIC 



(7) 
(6) 




Mj 14 (2) 

*L ^ 15 (3) 



(8) 4 - 

(9) 5 - 

(10) 6- 

(11) 7- 

(14) 10 - 

(15) 11 - 

(16) 12 - 
(1) 13- 



(7) 
(6) 



-14 (2) 
-15 (3) 



B + C + D 
} + C + D 



NEGATIVE LOGIC 



MC1660 provides simultaneous OR-NOR or AND- 
NAND output functions with the capability of driving 
50-ohm lines. These devices contain an internal bias 
reference voltage insuring that the threshold point is 
always in the center of the transition region over the 
temperature range (-30° to +85°C). The input pulldown 
resistors eliminate the need to tie unused inputs to V^E- 



j • c • D 
J • c • D 



tpd = 



■- 0.9 ns typ (510-ohm load) 
= 1.1 ns typ ( 50-ohm load) 
P D = 120 mW typ/pkg (No load) 
Full Load Current, li = -25 mAdc max 



Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 



CIRCUIT SCHEMATIC 



(4) (5) 
16 1 
V C C2? 



(6) 
OR 20- 



3 0— ^ 



^ VCCI 



"1 

















(3) 

— O 15 OR 



6 

5 6 7 

(9) (10) (11) 



15 0 V EE 
8 
(12) 





id. 




t 


r. 









6 

10 
(14) 



5 



6 6 

11 12 13 

(15) (16) (1) 



Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 



See General Information section for packaging. 
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MC1660 (continued) 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 500 
linear fpm should be maintained while the 
circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for only one input 
and one output. The other inputs and 
outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information sec- 
tion for complete thermal data. 























TEST VOLTAGE VALUES 
























(Volts) 




















® Tart 
Temperature 


v IHmax 


v ILmin 


v IHAmin 


V ILA max 


V E E 






















-30°C 


-0.875 


-1.890 


-1.180 


-1.515 


-5.2 






















+25°C 


-0.810 


-1 .850 


-1.095 


-1.485 


-5.2 






















+85°C 


-0.700 


-1.830 


-1.025 


-1.440 


-5.2 










MC1660F Test Limits 


TEST VOLTAGE APPLIED TO 










Pin 
Under 
Test 


-30°C 


+25°C 


+85°C 






PINS LISTED BELOW: 




God' 


Characteristic 


Symbol 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


v IHmax 


VlLmin 


VlHAmin 


VlLAmax 


V E E 


Power Supply Drain Current 


'E 


12 








28 






mAdc 










12 


4.5 


Input Current 


linH 
'inL 








0.5 


350 






pAdc 
yAdc 










12 
12 


4,5 
4.5 


NOR Logic "1" Output Voltage 


V 0 H 


7 


-1.045 


-0.875 

J 


-0.960 

I 


-0810 

1 


-0.890 

I 


-0.700 

I 


Vdc 

1 




8 
9 
10 
11 






12 

1 


4,5 

I 


NOR Logic "0" Output Voltage 


vol 




-1.890 


-1 .650 

I 


-1 .850 

I 


-1 .620 

1 


-1.830 

1 


-1.575 

I 


Vdc 

I 


8 
9 
10 
11 








12 

I 


4,5 

I 


OR Logic "1" Output Voltage 


VOH 




-1.045 


-0.875 

I 


-0.960 

I 


-0.810 

I 


-0.890 

1 


-0.700 

I 


Vdc 

1 


8 
9 
10 
11 








12 

I 


4,5 

I 


OR Logic "0" Output Voltage 


vol 




-1.890 


-1.650 

I 


-1 .850 

I 


-1 .620 

r 


-1 .830 

I 


-1.575 

I 


Vdc 

1 




8 
9 
10 
11 






12 

I 


4,5 

I 


NOR Logic "1" 

Threshold Voltage 


v OHA 




-1.065 




-0.980 

I 




-0.910 

I 




Vdc 

1 








8 
9 
10 

11 


12 

1 


4,5 

I 


NOR Logic "0" 

Threshold Voltage 


VOLA 






-1.630 

1 




-1 .600 

I 




-1.555 

I 


Vdc 

1 






8 
9 
10 
11 




12 

1 


4,5 

I 


OR Logic "1" Threshold Voltage 


VOHA 




-1.065 

I 




-0.980 

\ 




-0.910 

I 




Vdc 

1 






8 
9 
10 
11 




12 

I 


4,5 

\ 


OR Logic "0" Threshold Voltage 


V 0 LA 






-1 .630 

i 




-1.60O 

I 




-1.555 

I 


Vdc 

1 








8 
9 
10 
11 


12 

I 


4,5 

i 


Switching Times (50 SI Load) 




















Pulaa In 


Pulaa Out 






-3.2 V 


+2.0 V 


Propagation Delay 


*8+7- 

t8+6+ 
»8-7+ 


7 
6 
6 
7 




1.8 
1.8 
1.6 
1.6 




1.7 
1.7 
1.5 
1.5 




1.9 
1.9 
1.7 
1.7 


ns 

1 


8 

I 


7 
6 
6 
7 






12 

I 


4,5 

i 


rtiie Time 


l 7+ 
<6+ 


7 
6 




2.2 
2.2 




2.1 
2.1 




2.3 
2.3 


ns 
ns 


8 
8 


7 
6 






12 
12 


4,5 
4,5 


Fall Time 


<7- 
<6- 


7 
6 




2.2 
2.2 




2.1 
2.1 




2.3 
2.3 


ns 
ns 


8 
8 


7 
6 






12 
12 


4,5 
4,5 



'Individually test each input applying V|h or V|j_ to the input under test. 




4-31 



MC1 660 (continued) 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC- 
14A2CB or equivalent) or a transverse air 
flow greater than 500 linear fpm should 
be maintained while the circuit is either in 
a test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for only one input and one output. The 
other inputs and outputs are tested in a 
similar manner. Outputs are tested with a 
50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



















©Test 
Temperature 


v IHmex 


v ILmin 


VlHAmm 


VlLAmax 


V E E 






















-30°C 


-0.875 


-1.890 


-1.180 


-1.515 


-5.2 






















+25 °C 


-0.810 


-1 .850 


-1.095 


-1.485 


-5.2 






















+86°C 


-0.700 


-1.830 


-1 .025 


-1.440 












MC 16604. Test Limits 


TEST VOLTAGE APPLIED TO 










Pin 
Under 


-30°C 


+26°C 


+86°C 






PINS LISTED BELOW: 




<vcc> 

Qnd 


Character ittic 


Symbol 


Teat 


Min 


Max 


Mm 


Max 


Mln 


Max 


Unit 


V|Hmax 


v ILmin 


VlHAmin 


VlLAmax 


V E E 


Power Supply Drain Currant 


'E 


8 








28 






mAdc 










8 


1.16 


Input Currant 


>inH 
"inL 








0.5 


350 






jiAdc 
MAdc 










8 
8 


1,16 
1.16 


NOR Logic "1" Output Voltage 


V 0 H* 


3 

I 


-1.045 


-0.875 

! 


-0.960 

1 


-0.810 

I 


-0.890 

1 


-0.700 

I 


Vdc 

I 




4 

5 
6 
7 






8 

I 


1.16 

I 


NOR Logic "0" Output Voltage 


vol* 


3 

I 


-1.890 


-1.650 

I 


-1 .850 

I 


-1 .620 

1 


-1.830 

I 


-1.575 

I 


Vdc 

I 


4 

5 
6 

7 








8 

I 


1.16 

I 


OR Logic "1" Output Voltage 


VOH* 


2 

i 


-1.045 


-0.875 

I 


-0.960 

I 


-0.810 

I 


-0.890 

I 


-0.700 

I 


Vdc 

I 


4 

5 
6 
7 








8 

I 


1,16 

I 


OR Logic "0" Output Voltage 


v 0 L* 


2 

I 


-1.890 


-1 .650 

I 


-1.850 

I 


-1 .620 

I 


-1.830 

I 


-1.575 

1 


Vdc 

I 




4 

5 
6 
7 






8 

I 


1,16 

I 


NOR Logic "1" 

Threshold Voltage 


VOHA* 


3 

I 


-1.065 




-0.980 

I 




-0.910 

\ 




Vdc 

I 








4 

5 
6 
7 


8 

1 


1,16 

I 


NOR Logic "0" 

Threshold Voltage 


VOLA* 


3 

I 




-1.630 

1 




-1.600 

I 




-1.555 

I 


Vdc 

I 






4 

5 
6 
7 




8 

i 


1,16 

i 


OR Logic "1" Threshold Voltage 


VOHA* 


2 

I 


-1.065 

i 




-0.980 

I 




-0.910 

I 




Vdc 

I 






4 

5 
6 

7 




8 

1 


1,16 

I 


OR Logic "0" Threshold Voltage 


V 0 LA* 


2 

I 




-1.630 

1 




-1.600 

1 




-1.555 

1 


Vdc 

I 








4 

5 
6 

7 


8 

1 


1,16 

I 


Switching Times (50 n Load) 




















Pulse In 


Pulse Out 






-3.2 V 


♦2.0 V 


Propagation Delay 


«4+3- 
'4-2- 

<4-3+ 


3 
2 
2 
3 




1.8 
1.8 
1.6 
1.6 




1.7 
1.7 
1.5 
1.5 




1.9 
1.9 
1.7 
1.7 


ns 

I 


4 

1 


3 
2 
2 
3 






i 


1,16 

I 


Rise Time 


<3+ 
t 2 + 


3 
2 




2.2 
2.2 




2.1 
2.1 




2.3 
2.3 


ns 


4 
4 


3 
2 






8 
8 


1.16 
1.16 


Fall Time 


l 3- 
<2- 


3 
2 




2.2 
2.2 




2.1 
2.1 




2.3 
2.3 


ns 
ns 


4 
4 


3 
2 






8 
8 


1.16 
1.16 



TEST VOLTAGE VALUES 



'Individually test each input applying V|n or V||_ to the input under test. 



The electrical specifications shown above apply to the MC1660 

under the following conditions: 

1 . The package is housed in a suitable heat sink.t 



2. Air is blown transversely over the package. See general 

information section for more details. 



tA suitable heat sink is an IERC LIC14A2U or equivalent. 
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MC1660(continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS © 25°C 




Input Pulse t+ = t- = 1.5 + 0.2 ns ~ 

Unused outputs connected to a 50-ohm resistor to ground 



PROPAGATION DELAY 
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(^QUAD 2-INPUT "NOR" GATE^^ 



MECL III MC1600 series 

UAIh I 

MC1662 



POSITIVE LOGIC 



NEGATIVE LOGIC 




(8) 

l,0) 6 ~3~^^3 < 

(id 7 — N y 
d5) 11 — N y 

(16) 12—^ "n^ 
(1) 13 ^ J 



Four 2-input NOR or NAND gating functions 
in a single package. An internal bias reference 
voltage insures that the threshold point remains 
in the center of the transition region over the 
temperature range (-30 to +85°C). 

Input pulldown resistors eliminate the need 
to tie unused inputs to V^g. 



t pd = 0.9 ns typ (510-ohm load) 
= 1.1 ns typ (50-ohm load) 

P D = 240 mW typ/pkg (No load) 

Full Load Current, lj_ = -25 mAdc max 

Number at end of terminals denotes pin number of L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 
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ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 500 
linear fpm should be maintained while the 
circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for only one input 
and one output. The other inputs and 
outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information sec- 
tion for complete thermal data. 



Characteristic 



Power Supply Drain Current 



Input Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times (50 CI Load) 
Propagation Delay 



v 0 H 



vol 



Vqha 



VOLA 



<8-6+ 
*8+6- 



Under 
Test 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



MC1662F Test Limits 



-30°C 



-1.045 
-1.045 



-1.890 
-1.890 



-1.065 
-1.065 



-0.875 
-0.875 



-1.630 
-1.630 



+25°C 



-0.960 
-0.960 



-1.850 
-1.850 



-0.810 
-0.810 



-1 .620 
-1 .620 



-1.600 
-1.600 



1.5 
1.7 



+85°C 



-0.890 
-0.890 



-1.830 
-1.830 



-0.910 
-0910 



-0.700 
-0.700 



-1.575 
-1.575 



-1.555 
-1.555 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



V|Hr 



V| L r 



V|HAr 



VlLAn 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



VlHr, 



VlLr, 



V|HA min 



VlLAn 



V E E 



12 
12 



12 
12 



12 
12 



12 
12 



12 
12 



2 
o 

-a 

O) 
O) 
N> 

o 
o 

D 

c 



4,5 
4,5 



4,5 
4,5 



4,5 
4,5 



4,5 
4,5 



4,5 
4,5 



Individually test each input applying V m or V )L to j n put under test. 



CO 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC- 
14A2CB or equivalent) or a transverse air 
flow greater than 500 linear fpm should 
be maintained while the circuit is either in 
a test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for only one input and one output. The 
other inputs and outputs are tested in a 
similar manner. Outputs are tested with a 
50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



Characteristic 



Power Supply Drain Current 



Input Current 



Logic "1" 

Output Voltage 



Logic "0" 

Output Voltage 



Logic "1" 

Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Times (50 fl Load) 
Propagation Delay 



@ Test 
Temperature 
-30°C 
+25°C 
+86°C 



Symbol 



VOH 



vol 



VOHA 



VQLA 



M+2+ 
*4-2- 



Pin 
Under 
Test 



MC1662L Test Limits 



-30°C 



-1.045 
-1.045 



-1.065 
-1.065 



-0.875 
-0.875 



-1.650 
-1.650 



-1.630 
-1 .630 



1.6 
1.8 



-0.960 
-0.960 



-0.980 
-0.980 



-0.810 
-0.810 



-1.620 
-1.620 



-1.600 
-1.600 



1.5 
1.7 



+85°C 



-0.890 
-0.890 



-1.830 
-1.830 



-0.910 
-0.910 



-0.700 
-0.700 



-1.575 
-1.575 



-1.555 
-1 .555 



1.7 
1.9 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



VlHr, 



V|L* 



V|HA n 



ViLAr, 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V| H n 



V|Ln 



v IHAn 



V ILA max 



V E E 



1,16 
1.16 



1,16 
1.16 



1,16 
1,16 



1,16 
1,16 



1,16 
1,16 



1.16 



o 
a 

M 

o 
o 

D 

r-+ 

c 



'Individually test each input applying V)h or V||_ to input under test. 



MC1 662 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Coaxial Cables 
(Equal lengths, typ 2 places) 
To Scope 



5 



Input 



Pulse Generator 



tD4 



rrz i 

Input Pulse t+ = t_ * 1.5 (±0.2) ns 

Unused outputs connected to a 50-ohm resistor to ground. 



90% 
50% 
10% 
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QUAD 2-INPUT "OR" GATE 

MC1664 



MECL III MC1600 series 



POSITIVE LOGIC 




NEGATIVE LOGIC 



(8) 
(9) 

(10) 6 
(11) 



(14) 10 ^ ^ 

(15) 11 ^ J~ 



(16) 12 Csj \ 

(D 13 — ^ y~ 



V CC1 = Pln 1 <5) 
V CC2 = pin 16 < 4 > 
V EE = Pin 8 (12) 

Number at end of terminals denotes pin number of L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 



Four 2-input OR or AND gating functions 
in a single package. An internal bias reference 
voltage insures that the threshold point remains 
in the center of the transition region over the 
temperature range -30 to +85°C. 

Input pulldown resistors eliminate the need 
to tie unused inputs to V^f. 



t pd = 0.9 nt typ (510-ohm load) 
- 1.1 ns typ (50-ohm load) 

P D = 240 mW typ/pkg (No load) 

Full Load Current, l|_ = -25 mAdc max 



CIRCUIT SCHEMATIC 




See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 500 
linear fpm should be maintained while the 
circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for only one input 
and one output. The other inputs and 
outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information sec- 
tion for complete thermal data. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 


V|H max 


V|L min 


V IHA min 


V ILA max 


V E E 


(V CC ) 
Gnd 


-0.875 


-1.890 


-1.180 


-1.515 


-5.2 


-0.810 


-1.850 


-1.095 


-1.485 


-5.2 


-0.700 


-1.830 


-1.025 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC1664F Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+2S°C 


+85°C 


Unit 


V|H max 


V|L min 


V|HA min 


V|LA max 


V E E 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


'E 


12 








56 






mAdc 










12 


4.5 


Input Current 


'in H 










350 






/iAdc 










12 


4,5 


'inL 








0.5 








AiAdc 










12 


4,5 


Logic "1 " 

Output Voltage 


V 0 H 


6 
6 


-1.045 
-1.045 


-0.875 
-0.875 


-0.960 
-0.960 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


8 
9 








12 
12 


4,5 
4,5 


Logic "0" 

Output Voltage 


vol 


6 
6 


-1.890 
-1.890 


-1.650 
-1.650 


-1.850 
-1.850 


-1.620 
-1.620 


-1.830 
-1.830 


-1.575 
-1.575 


Vdc 
Vdc 




8 
9 






12 
12 


4,5 
4.5 


Logic "1" 

Threshold Voltage 


v OHA 


6 
6 


-1.065 
-1.065 




-0.980 
-0.980 




-0.910 
-0.910 




Vdc 
Vdc 






8 
9 




12 
12 


4,5 
4,5 


Logic "0" 

Threshold Voltage 


vol a 


6 
6 




-1.630 
-1630 




-1.600 
-1.600 




-1.555 
-1.555 


Vdc 
Vdc 








8 
9 


12 
12 


4,5 
4,5 


Switching Times (50 U Load) 
Propagation Delay 


x 8-6- 


6 
6 




1.6 
1.8 




1.5 
1.7 




1.7 
1.9 


ns 
ns 


Pulse In 


Pulse Out 






-3.2 V 


+2.0 V 


8 
8 


6 
6 


12 
12 


4,5 
4.5 


Rise Time 


l 6+ 


6 




2.2 




2.1 




2.3 


ns 


8 


6 






12 


4,5 


Fall Time 


l 6- 


6 




2.2 




2.1 




2.3 


ns 


8 


6 






12 


4,5 



TEST VOLTAGE VALUES 



o 

O) 

2 



o 



'Individually test each input applying V||_| or V|(_ to input under rest. 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC- 
14A2CB or equivalent) or a transverse air 
flow greater than 500 linear fpm should 
be maintained while the circuit is either in 
a test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for only one input and one output. The 
other inputs and outputs are tested in a 
similar manner. Outputs are tested with a 
50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



13 / 

@ Test 
Temperature 
-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


Gnd 


(Volts) 


V IH max 


V IL min 


V IHA min 


V ILA max 


V E E 


-0.875 


-1.890 


-1.180 


-1.515 


-5.2 


-0.810 


-1.850 


-1.095 


-1.485 


-5.2 


-0.700 


-1.830 


-1.025 


-1 .440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC1664L Test Limits 


test v/ni ta«c a dpi icn m pimc i iCTcn rci nui- 


-30°C 


+25°C 


+85°C 


Unit 












Min 


Max 


Min 


Max 


Min 


Max 


V IH max 


V IL min 


V IHA min 


V ILA max 


V E E 


Power Supply Drain Current 


'E 


8 








56 






mAdc 










8 


1.16 


Input Current 


'in H 










350 






MAdc 










8 


1,16 


•in L 








0.5 








MAdc 










8 


1.16 


Logic "1" 

Output Voltage 


VOH 


2 
2 


-1.045 
-1.045 


-0.875 
-0.875 


-0.960 
-0.960 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 

5 








8 
8 


1.16 
1.16 


Logic "0" 

Output Voltage 


vol 


2 
2 


-1.890 
-1.890 


-1.650 
-1.650 


-1.850 
-1.850 


-1.620 
-1.620 


-1.830 
-1.830 


-1.575 
-1.575 


Vdc 
Vdc 




4 

5 






8 
8 


1,16 
1,16 


Logic "1" 

Threshold Voltage 


v OHA 


2 
2 


-1.065 
-1.065 




-0.980 
-0.980 




-0.910 
-0.910 




Vdc 
Vdc 






4 

5 




8 
8 


1.16 
1,16 


Logic "0" 

Threshold Voltage 


VOLA 


2 
2 




-1.630 
-1.630 




-1.600 
-1.600 




-1.555 
-1.555 


Vdc 
Vdc 








4 

5 


8 
8 


1,16 
1,16 


Switching Times (50 i\ Load) 
Propagation Delay 


*4+2+ 
t 4 _ 2 - 


2 
2 




1.6 
1.8 




1.5 
1.7 




1.7 
1.9 


ns 
ns 


Pulse In 


Pulse Out 






-3.2 V 


+2.0 V 


4 
4 


2 
2 


8 
8 


1,16 
1,16 


Rise Time 




2 




2.2 




2.1 




2.3 


ns 


4 


2 






8 


1,16 


Fall Time 


12- 


2 




2.2 




2.1 




2.3 


ns 


4 


2 






8 


1,16 



2 
o 

—ft 
G) 

? 

o 
o 

D 

r+ 

13* 
C 



'Individually test each input applying V|h or Vj j_ to input under test. 



MC1 664 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 9 25°C 



Vj n to Channel "A" 



v out to Channel "B" 



f 



Input 

®- 



PuIm Generator 




All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 



Input Pulse t+ - t_ = 1.5 (±0.2) ns 

Unused outputs connected to a 50-ohm resistor to ground. 
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(dual clocked R-s FLiP FLOpi MECL III MC1600 series 



MC1666 



POSITIVE LOGIC 



(9) 5- 
(11) 7- 
(8) 4 - 

(16) 12- 
(14) 9- 
(1) 13 - 



-2 (6) 
-3 (7) 
-15 (3) 



TRUTH TABLE 



s 


R 


c 


O-n+1 


<t> 


<t> 


0 


Q n 


0 


0 


1 


Q n 


1 


0 


1 


1 


0 


1 


1 


0 


1 


1 


1 


N.D. 



0 = Don't Care 
N.D. = Not Defined 



This device consists of two Set-Reset flip-flops in a 
single package which require a clock input to enable the 
set-reset inputs. Internal input pull-down resistors eliminate 
the need to return unused inputs to a negative voltage. 

The device is usefu I as a high-speed dual storage element. 



tpd = 1 -6 ns typ (510-ohm load) 

= 1.8 ns typ (50-ohm load) 
P D = 220 mW typ/pkg (No Load) 



V CC1 = Pin 1 (5) 
V CC2 = Pin 16 (4) 
V EE = Pin 8 (12) 



Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 



CIRCUIT SCHEMATIC 



C V CC2 S Q 
(14) (4) (16) (2) 
9 16 12 14 



V E E 



Q R V CC1 
(3) (1) (5) 
15 13 1 



R Q 
(8) (6) 
4 2 



V E E 



Q S 
(7) (9) 
3 5 



C 
(11 





5 



8 

(12) 
V E E 

Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 500 
linear fpm should be maintained while the 
circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for only one input 
and one output. The other inputs and 
outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information sec- 
tion for complete thermal data. 



Q 6 
Q — 7 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



16- 
14- 



3 
— 2 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



Characteristic 


Symbol 


Pin 
Under 
Test 


MC1666F Test Limits 




TEST VO 


_TAGE AP 


PLIED TO 




(V C C> 
Gnd 


-30°C 


+25°C 


+85 


Unit 


PINS LISTED BELOW: 


Min 


Max 


Min 


Max 


Min 


Max 


v IHmax 


VlLmin 


VlHAmin 


VlLAmax 


v E e 


Power Supply Drain Current 




12 








55 






mAdc 


11,14 








12 


4,5 


Input Current 


'.nH 


1 

16 
14 








0.370 
0.370 
0.225 






mAdc 
mAdc 
mAdc 


1.14 
14,16 
14 








12 
12 
12 


4,5 
4^5 


',nL 


16 
1.14 


- 




0.5 








jjAdc 
/jAdc 




16 






12 
12 


4,5 
4,5 


"Q" Logic "1" Output Voltage 


V 0H 


3 (2) 
3 © 


-1 045 
-1.045 


-0.875 
-0 875 


-0.960 
-0960 


-0.810 
-0.810 


-0 890 
-0.890 


-0.700 
-0.700 


Vdc 

Vdc 


14 


1 






12 
12 


4,5 
4,5 


"Q" Logic "0" Output Voltage 


vol 


3 g 


-1 890 
-1 890 


-1 650 
-1 650 


-1 850 
-1.850 


-1 620 
-1 620 


-1 830 
-1 830 


-1 575 
-1 575 


Vdc 
Vdc 


14 


16 






12 
12 


4,5 
4,5 


"Q" Logic "1" Output Voltage 


V 0 H 


2 G) 
2 © 


-1.045 
-1 045 


-0.875 
-0875 


-0.960 
-0 960 


-0.810 
-0 810 


-0.890 
-0 890 


-0 700 
-0 700 


Vdc 
Vdc 


14 


16 






12 
12 


4,5 
4.5 


"0" Logic "0" Output Voltage 


vol 


2 § 


-1 890 
-1 890 


-1 650 
-1 650 


-1 .850 
-1 850 


-1 620 
-1 620 


-1 830 
-1 830 


-1 575 
-1 575 


Vdc 
Vdc 


14 


1 






12 
12 


4,5 
4,5 


"Q" Logic "1 " Output 
Threshold Voltage 


VOHA 


3 © 
3 © 


-1.065 
-1.065 




-0.980 
-0 980 




-0.910 
-0 910 




Vdc 
Vdc 




1 


16 
14 


1 


12 
12 


4,5 
4,5 


"Q" Logic "0" Output 
Threshold Voltage 


VOLA 


3 © 




-1.630 




-1 600 




-1.555 


Vdc 






1 


16 


12 


4.5 


"0" Logic "1 " Output 
Threshold Voltage 


v OHA 


2 © 


-1 065 




-0.980 




-0 910 




Vdc 








16 


12 


4,5 


"0" Logic "0" Output 
Threshold Voltage 


VOLA 


2 © 
2 © 




-1 630 
-1 630 




-1 600 
-1 600 




-1.555 
-1.555 


Vdc 
Vdc 




14 


16 
14 


1 


12 
12 


4,5 
4,5 


Switching Times (50 il Load) 
Clock Input 


M4+3+ 
M4+3- 
M4+2- 
M4+2+ 


3 
3 
2 
2 


1 0 

I 


2.7 

I 


10 

1 


2 5 

I 


1 


2.8 

I 


ns 

I 


Pulse In 


Pulse Out 






-3.2 V 


+2.0 V 


14 

I 


3 
3 
2 
2 


12 

1 


4,5 

\ 


Set Input 
Reset Input 


^6+3+ 
ti6+2- 

M+2+ 
M+3- 


3 
2 
3 
2 


1 0 

1 


2.5 

I 


1 0 

1 


2 3 

I 


1 1 

1 


2.7 

I 


ns 


16 
16 

1 

1 


3 
2 
2 
3 






12 
12 
12 
12 


4,5 
4,5 
4,5 
4,5 


Rise Time 


t«- 


2.3 


08 


2.8 


0.8 


2 5 


0 9 


2.9 




14 


2,3 






12 


4,5 


Fall Time 




2,3 


0 5 


2.4 


0.5 


2 2 


0.5 


2.6 


ns 


14 


2,3 






12 


4,5 



TEST VOLTAGE VALUES 



V|HAm 



VlLArr 



V E E 



o 
55 



O Notes appear on page following Electrical Characteristics tables 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC- 
14A2CB or equivalent) or a transverse air 
flow greater than 500 linear fpm should 
be maintained while the circuit is either in 
a test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for only one input and one output. The 
other inputs and outputs are tested in a 
similar manner. Outputs are tested with a 
50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 



Characteristic 


Symbol 


Pin 
Under 
Test 


MC1666L Test Limits 




TEST VOl 


TAGE AP 


PLIED TO 




Gnd 


-30°C 


+25°C 


+85 


Unit 


PINS LISTED BELOW: 


Mm 


Max 


Min 


Max 


Min 


Max 


v IHmax 


v ILmin 


v IHAmin 


v ILAmax 


V£E 


Power Supply Drain Current 


IE© 


8 








55 








7.9 








8 


1.16 


Input Current 




12 
13 
9 








0.370 
0 370 
0.225 






mAdc 
mAdc 
mAdc 


9.12 
9.13 
9 








8 
8 
8 


1,16 
1.16 
1.16 


'inL 


12 
9,13 


- 


- 


0.500 
0.500 


- 


- 


- 


jiAdc 


- 


12 
9.13 




- 


8 
8 


1.16 
1.16 


"Q" Logic "1" Output Voltage 


V 0 H 


15 © 
15 © 


-1.045 
-1.045 


-0.875 
-0.875 


-0.960 
-0 960 


-0.810 
-0.810 


-0.890 
-0 890 


-0.700 
-0.700 


Vdc 
Vdc 


9 


13 






8 
8 


1.16 
1.16 


"Q" Logic "0" Output Voltage 


vol 


15 6) 
15 © 


-1.890 
-1.890 


-1.650 
-1.650 


-1.850 
-1.850 


-1.620 
-1.620 


-1.830 
-1.830 


-1.575 
-1.575 


Vdc 
Vdc 


9 


12 






8 
8 


1 .16 
1.16 


"Q' Logic "1" Output Voltage 


V 0 H 


14 (?) 
14 © 


-1.045 
-1.045 


-0.875 
-0875 


-0.960 
-0.960 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


9 


12 






8 
8 


1,16 
1,16 


"Q" Logic "0" Output Voltage 


vol 


14 0 
14 © 


-1.890 
-1 890 


-1.650 
-1 650 


-1.850 
-1.850 


-1.620 
-1.620 


-1.830 
-1.830 


-1.575 
-1.575 


Vdc 
Vdc 


9 


13 






8 
8 


1.16 
1,16 


"Q" Logic "1 " Output 
Threshold Voltage 


v OHA 


15 (f) 
15 © 


-1.065 
-1.065 




-0.980 
-0.980 




-0.910 
-0 910 




Vdc 
Vdc 




13 


12 
9 


13 


8 
8 


1.16 
1.16 


"Q" Logic "0" Output 
Threshold Voltage 


VOLA 


15 © 




-1.630 




-1.600 




-1.555 


Vdc 






13 


12 


8 


1.16 


"0" Logic "1" Output 
Threshold Voltage 


v OHA 


14 © 


-1.065 




-0.980 




-0.910 




Vdc 






13 


12 


8 


1.16 


"0" Logic "0" Output 
Threshold Voltage 


VOLA 


14 © 

14 (7) 




-1.630 
-1.630 




-1.600 
-1.600 




-1.555 
-1.555 


Vdc 
Vdc 




13 


12 
9 


13 


8 
8 


1,16 
1.16 


Switching Times (50 S2 Load) 
Clock Input 


'9+15+ 
'9+15- 
'9+14- 
'9+14+ 


15 
15 
14 
14 


1.0 

I 


2.7 

I 


1.0 

I 


2.5 

I 


1.1 

I 


2.8 

I 


ns 

I 


Pulse In 


Pulse Out 






-3.2 V 


+2.0 V 


9 

I 


15 
15 
14 
14 


8 

I 


1,16 

I 


Set Input 
Reset Input 


M 2+1 5+ 
'12+14- 
'13+14- 
'13+15+ 


15 
14 
14 

15 


1.0 

I 


2.5 

I 


1.0 

I 


2.3 

I 


1.1 

I 


2.7 

I 


ns 
ns 
ns 
ns 


12 
12 
13 
13 


15 
14 

14 
15 






8 
8 
8 
8 


1.16 
1.16 
1.16 
1.16 


Rise Time 


t+ 


14.15 


0.8 


2.8 


08 


2.5 


0.9 


2.9 


ns 


9 


14,15 






8 


1,16 


Fall Time 




14,15 


0.5 


2.4 


0.5 


2.2 


0.5 


2.6 


ns 


9 


14.15 






8 


1,16 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



TEST VOLTAGE VALUES 



5? 

o 
O 

D 

c 

CD 
Q_ 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



VlHrr 



VlLrr 



VlHAm 



i V|LAm 



V E E 



O Notes appear on page following Electrical Characteristics tables. 



MC 1 666 (continued) 



NOTES 



{svz) 



Vin1 



Vjn2 



Vjn3 



— ) t^5 ns j— 



I £ is measured with no output pull-down resistors. 

(5) Apply Sequentially: V jn1 to C (V )H to V )L ) 
Vin2 toS(V, H toV, L ) 

(3) Apply Sequentially: V in1 to R ( V )H to V | L ) 
Vin2t°S(V, H to V, L ) 

@ Apply Sequentially: V in1 to C (V m to V| L ) 
V in2 to R (V, H to V, L ) 

(5) Apply Sequentially: V jn1 toS(V jH toV| L ) 
V in2 toR(V m toV, L ) 

(f) Apply V in3 to C (V,h to V, L ) 

(7) Apply V in3 to S (V, H to V, L ) 
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MC1 666 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



To Channel "A" 



All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 



1 

Coax 
L— vw- 



+ 2.0 Vdc 
Q 




<j> — vw- 



C Q 
MC1670 

• — |o q 



C1 I 


C2 


Ql| 


Q2 


1/2 | 


1/2 


Q1 1 


Q2 


S1 R1 | 


S2 R2 



50 

-AAA* fi~ 



-AAA 



100 | 1 1 



—J 20 nsK- 



To Channel "A" 



- + 1.11 V 
-+0.31 V 

- + 1.1 1 V 

- +0.31 V 



SET/RESET TO Q/Q 

(Switch S1 in position shown) 



— h— ts+Q+ — 



— tS+Q- ~"" 



— tR+Q- — " 



■j h-ta* —j h-tQ- 

f-90% V - 90% 

/— id% Vio% 



"""" t R+Q+ — H r-tQ- — \ r -t 5+ 



CLOCK TO Q/Q 

(Switch S1 in opposite position) 



--tC+Q- 
60% 



50% 



/so 



--tc+Q- 



V 

s 
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A MECL III MC 1600 series 

DUAL CLOCKED LATCH I 



MC1668 



POSITIVE LOGIC 




-2 (6) 
-3 (7) 



This device is a Dual Clocked Latch/R-S Flip-Flop. 
Whenever the Clock is low, the R-S inputs control the 
output state. Whenever the Clock is high, the output fol- 
lows the data (D) input. 



TRUTH TABLE 



s 


R 


D 


c 


Qn+1 


0 


0 


0 


0 


Qn 


1 


0 


0 


0 


1 


0 


1 


0 


0 


0 


1 


1 


0 


0 




0 
0 


0 
0 


0 

1 


1 
1 


0 

1 



'Output state not defined 



0 = Don't Care 



(1) 13 



Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 



V CC1 = Pin 1 (5) 
V CC2 = Pin 16 (4) 
V EE = Pin 8 (12) 



*pd = 1 -6 ns typ (510-ohm load) 

= 1.8 ns typ (50-ohm load) 
P D = 220 mW typ/pkg (No load) 



CIRCUIT SCHEMATIC 



C V CC2 D Q 
9 16 11 14 
(14) (4) (15) (2) 



EE 
8 (12) 



V CC1 
1 
(5) 



Q 
2 

(6) 



Q D 
3 6 
(7) (10) 




r X n 




frn 





5 



(16) 
12 

S 



(1) 
13 
R 



(12) 

8 
V E E 



(9) 
5 
S 



Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 



This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 
500 linear fpm should be maintained while 
the circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for selected inputs 
and selected outputs. The other inputs 
and outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information 
section for complete thermal data. 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



©Test 

Temperature 
-30°C 
+25°C 
+85°C 



TEST VOLTAGE VALUES 



V|Ln 



VlLAr, 



Characteristic 



Under 
Test 



MCI 668 F Test Limits 



TEST VOLTAGE APPLIED TO PINS LISTEO BELOW: 



VlHn 



VlLr, 



V ILA max 



Power Supply Drain Current 



0.370 
0.225 



mAdc 
mAdc 



1.15,16(2) 



0.500 
0.500 



MAdc 
>iAdc 



"Q" Logic "1" 
Output Voltage 



3(3) 
3® 



3<j 



1.045 
1.045 



-0.875 
-0.875 



-0.960 
-0.960 



-1.810 
-1.810 



-0.890 
-0.890 



-0.700 
-0.700 



Vdc 
Vdc 



3" Logic "0" 
Output Logic 



-1.890 
-1.890 



-1.650 
-1.650 



-1.850 
-1.850 



-1.620 
-1.620 



-1 .830 
-1.830 



-1.575 
-1.575 



Vdc 
Vdc 



"Q" Logic "1" 
Output Voltage 



2(g) 



-1.045 
-1.045 



-0.875 
-0.875 



-0.960 
-0.960 



-0.810 
-0.810 



-0.890 
-0.890 



-0.700 
-0.700 



Vdc 
Vdc 



Q" Logic "0" 
Output Voltage 



2® 



-1.650 
-1.650 



-1.850 
-1.850 



-1.620 
-1.620 



-1.830 
-1.830 



-1.575 
-1.575 



Vdc 
Vdc 



"Q" Logic "V Output 
Threshold Voltage 



3 
3© 



"Q" Logic "0" Output 
Threshold Voltage 



"Q" Logic " 1" Output 
Threshold Voltage 



"Q" Logic "0" Output 
Threshold Voltage 



2 
2© 



Switching Times (50 SI Load) 
Clock Input 



M3+3+ 
M3+3- 
t13+2- 
M3+2+ 



M6+3+ 
M6+2- 



t1 + 2+ 
tl+3- 



ONotes appear on page following Electrical Characteristics tables. 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 
214A2WCB or equivalent) or a transverse 
airflow greater than 500 linear fpm should 
be maintained while the circuit is either in a 
test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs. 
The other inputs and outputs are tested in 
a similar manner. Outputs are tested with 
a 50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 





-15 
-14 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@Test 
Temperature 

+25°C 
+85°C 



TEST VOLTAGE VALUES 



VlHAn 



Characteristic 



Under 
Test 



MC166BL Test Limits 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



Power Supply Drain Current 



11.12,13(2) 
9 



0.370 
0.225 



mAdc 
mAdc 



11,12,13 
9 



0.500 
0.500 



^Adc 
nAdc 



2" Logic "1 " 
Output Volt 



15® 
15© 



-1.045 
-1.045 



-0.875 
-0.87b 



-0.960 
-0.960 



-1.810 
-1.810 



-0.890 
-0.890 



-0.700 
-0.700 



Vdc 
Vdc 



"Q" Logic "0" 
Output Logic 



15© 
15® 



-1.890 
-1.890 



-1.650 
-1.650 



-1.620 
-1.620 



-1.830 
-1.830 



-1.575 
-1.575 



Vdc 
Vdc 



"Q" Logic "1" 
Output Voltage 



14© 
14© 



-1.045 
-1.045 



-0.875 
-0.875 



-0.960 
-0.960 



-0.810 
-0.810 



-0.890 
-0.890 



-0.700 
-0.700 



Vdc 
Vdc 



"Q" Logic "0" 
Output Voltage 



14® 



-1.890 
-1.890 



-1.650 
-1.650 



-1.850 
-1.850 



-1.620 
-1.620 



-1 830 
-1 830 



-1.575 
-1.575 



Vdc 
Vdc 



"Q" Logic "1" Output 
Threshold Voltage 



15 

15© 
15 © 



"Q" Logic "0" Output 
Threshold Voltage 



15 

15© 
15© 



"Q" Logic " 1" Output 
Threshold Voltage 



14© 



2" Logic "0" Output 
Threshold Voltage 



14© 



Switching Times (50 Jl Load) 
Clock Input 



*9+15+ 
19+15- 
«9+14- 
*9+14+ 



M2+15+ 
M2+14- 
M3+14+ 
M3+15- 



QNotes appear on page following Electrical Characteristics tables. 



MC1 668 (continued) 



NOTES 



(?) I E is measured with no output pulldown resistors. 
(2) Test voltage applied to pin under test. 



(-re:) 



Vin1 



Vjn2 



— ! |—^5 ns 



-I: 



u 

-I I- 



(3) Apply V in1 to S (V, H to V, L ). 

@ Apply Sequentially: V in1 to R (V m to V )L ) 
Vin2 toC(V, H( V IL ) 
V in3 toD(V, H toV IL ) 

(D Apply V in1 to R (V, H to V, L ) 



(§) Apply Sequentially: V j n -j to S (V | H to V ( L ) 
Vin2 toC (V, H . V, L ) 

(?) Apply Sequentially: Vj n -j to R (V ( H to V | L ) 
V in2 to C (V m , V, L ) 
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MC1668 (continued) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS @ 25°C 



To Channel "A" 



Input pulses P1 
by 2 pulse 
generators 



V EE = -3.2 Vdc 




SET/RESET TO Q/Q 

(Switch S1 in position shown) 



A 


50% \ 








h— t s+Q+ — 


y 50% 










r-^s+a- 




CLOCK TO Q/Q 

(Switch S1 in opposite position) 



— tc+a- 
\so% 



50% 
— tc+Q+ 



— H r-tc+a- 
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MC1670 



The MC1670 is a Type D Master-Slave Flip-Flop 
designed for use in high speed digital applications. 
Master slave construction renders the MC1670 rela- 
tively insensitive to the shape of the clock waveform, 
since only the voltage levels at the clock inputs control 
the transfer of information from data input (D) to output. 

When both clock inputs (C1 and C2) are in the low 
state, the data input affects only the "Master" portion of 
the flip-flop. The data present in the "Master" is trans- 
ferred to the "Slave" when clock inputs (C1 "OR" C2) are 



taken from a low to a high level. In other words, the out- 
put state of the flip-flop changes on the positive transition 
of the clock pulse. 

While either C1 "OR" C2 is in the high state, the 
"Master" (and data input) is disabled. 

Asynchronous Set (S) and Reset (R) override Clock (C) 
and Data (D) inputs. 

Input pulldown resistors eliminate the need to tie unused 
inputs to Vee- 



POSITIVE LOGIC 



NEGATIVE LOGIC 



<»> 7C, ^P)T~^— Q 
(14) 9 C2- fc *__^ 




(9) 5 §- 



(11) 7C1- 
(14) 9 C2- 



D 



(15) 11 D ^ 

(8) 4 R 



Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 



V CC1 = Pin 1 (5) 
V CC2 = Pin 16 (4) 
V EE = Pin 8 (12) 



Power Dissipation = 220 mW typical (No Load) 
f tog = 3 50 MHz typ 



TRUTH TABLE 



TIMING DIAGRAM 




R 


S 


D 


C 


Qn+1 


L 


H 


0 


0 


H 


H 


L 


0 


0 


L 


H 


H 


0 


0 


N.D. 


L 


L 


L 


L 


Qn 


L 


L 


L 




L 


L 


L 


L 


H 


Qn 


L 


L 


H 


L 


Qn 


L 


L 


H 




H 


L 


L 


H 


H 


Q n 



0 = Don't Care 
ND = Not Defined 
C - C1 +C2 



See General Information section for packaging. 
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MC1 670 (continued) 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 500 
linear fpm should be maintained while the 
circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for only one input 
and one output. The other inputs and 
outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information sec- 
tion for complete thermal data. 



13 c2-*h y 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 























©Test 












































Temperature 


VlHmax 


ViLmin 


VlHAmin 


VILA max 


V E E 


































-30°C 


-0.875 


-1.890 


-1.180 


-1.515 


-5.2 


































+25°C 


-0.810 


-1.850 


-1.095 


-1.485 


-5.2 


































+85°C 


-0.700 


-1.830 


-1.025 


-1.440 


-5.2 


















MC1670F Test Limits 


TEST VOLTAGE APPLIED TO PINS 




















Pin 


-30 


°C 






+25 


°C 




+85°C 








LISTED BELOW: 












(v C c) 


Characteristic 


S mbol 


^esT 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


VlHmax 


V IL min 


VlHAmin 


V|LA max 


V E E 


p 


p 


p 


Gnd 


Power Su — I Drain 
ower uppy rain 


; 

'E 












48 


















12 




— — 


— — 


4.5 


Input Current 


•in H 




8 








5£ 


0 








>iAdc 


8 








12 








4,5 






9 








5E 


0 












9 






_ 




















14 








250 










I 


14 










I 










I 














250 






































15 








270 












15 
























— 

in L 


— — 






0.5 












/iAdc 


14 


8 








2 








4,5 






g 






















14 


9 
























14 






1 














I 


11 


14 








I 










I 




























14 


11 










_ 




_ 










15 


























14 


15 












- 


- 






Logic "1" 


VOH 


6 


-1.045 


-0.875 


-0.960 


-O.t 


10 


-0. 


B90 


-0.700 


Vdc 




8.11.15 






12 


14 


9 




4,5 


Output Voltage 




7 






















15 


9.14 












8 












6 


i 


J 


1 




I 


I 




I 




I 


15 


9.11 








I 


8 


14 






I 






7 
























8.14.15 










9 


11 








Logic "0" 


VOL 


6 


-1 .890 


-1.650 


-1.850 


-1.620 


-1.830 


-1.575 


Vdc 


15 


9.11 








2 


14 


8 




4.5 


Output Voltage 




7 
























8.14.15 












9 












6 


I 


! 


I 




I 


I 




I 




I 




8.11.15 








I 


9 


14 






I 






7 






















15 


9.14 










8 










Logic "1" 


V 0 HA 


6 


-1.065 




-0.980 






-0.910 






Vdc 




8,11,15 






12 


14 




9 


4.5 


Threshold Voltage 




7 




























15 


9.14 














8 










6 




























15 


9.11 










8 




14 










7 






























8.14.15 










9 














6 






























9.11 


15 








8 














7 
































8.14 




15 






9 










Logic "0" 


VOLA 


6 




-1.630 




-1.600 




-1.555 


Vdc 


15 


9,11 






12 


14 




8 


4.5 


Threshold Voltage 




7 


























8.14.15 










11 




9 










6 


























8.11,15 










9 




14 










7 
























15 


9.14 










8 














6 


























8.11 




15 






9 


14 












7 


























9.14 


15 








8 


11 










































-3.2 








+2.0 


Switching Parameters 






M 




Max 


M 




Max 


Min 


Max 














Vdc 








Vdc 


Clock to Output Delay 


'11+6+ 


14,6 


1.0 


2.7 




2.5 


1.1 


2.9 














12 








4,5 


(See Figure 1) 


'11-6- 


14.6 






















































'11 + 7- 


14.7 






















































'11-7+ 


14.7 




















































Set to Output Delay 


'9+6+ 


9.6 




















































(See Figure 2) 


'9+6- 


9.7 




















































Reset to Output Delay 


'8+6- 


8.6 




















































(See Figure 2) 


'8+7+ 


8,7 




















































Output 
















































Rise Time 


'6+7+ 


6.7 


0 


9 


2.7 


1.0 


2.5 


1.0 


2.9 




























Fall Time 


«6-7- 


6.7 


0.5 


2.1 


0.6 




9 


0.6 


2.3 




























(See Figure 2) 
















































Set Up Time 


's"1" 


6 








0 
















6 




















(See Figure 3) 


V'0" 


6 








0.5 














6 




















Hold Time 


tH"1" 


6 








0.3 














6 




















(See Figure 3) 


t H "0" 


6 








0.5 










T 




6 




















Toggle Frequency 


'Tog 


6 


270 




300 






270 






MHz 
























(See Figure 4) 

















































TEST VOLTAGE VALUES 





i 

1 






J L_ 










25 nt — 


r— Teit 
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MC1670(continued) 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC- 
14A2CB or equivalent) or a transverse air 
flow greater than 500 linear fpm should 
be maintained while the circuit is either in 
a test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for only one input and one output. The 
other inputs and outputs are tested in a 
similar manner. Outputs are tested with a 
50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



9Jtt 
Temperature 

-30°C 
+25°C 
+85°C 



MCI 670 L Till Limits 



TEST VOLTAGE VALUES 



VlLmin V IHA 



VlLmin VlHAmin VlLAmen VEE 



Power Supply Ora 



Logic ■ - V 

Output Voltage 



Logic "0" 

Output Voltage 



4.9.11 
4.7,11 



Logic "I" 
Threshold Voltage 



Logic "0" 

Threshold Voltage 



Switching Parameters 
Clock to Output Delay 
(See Figure 1) 

Set to Output Delay 

(See Figure 2) 
Reset to Output Delay 

(See F.gure 2) 
Output 

Rise Time 

Fall Time 
(See Figure 2) 
Set Up Time 

(See Figure 3) 
Hold Time 

(See Figure 3) 
Toggle Frequency 

(See Figure 4) 



'7+3- 
«7-3+ 
«5+2* 
«5*3- 
t4 + 2- 
t4 + 3* 



'H"0" 
'Tog 
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MC1 670 (continued) 



FIGURE 1 - PROPAGATION DELAY TEST CIRCUIT 



Clock 
Input Pulse (oV- 
Generator ^-^ 



1 1 
I I 



20 HF 



I 



Data 
Input Pulse 
Generator 



i 1 

Coax 
0.1 mF ;: 50 



S V CC1 V CC2 



L XI 



V E E 



All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 



.i 



'"U 



TP in Data 



CLOCK DELAY WAVEFORMS 
@ 25°C 



\ 



j \ r 

+ -H— — Ht+h 



90% 
10% 



Nr50% 



J \ f 



FIGURE 2 - SET-RESET DELAY WAVEFORMS @ 25°C 



TP in Set 



TPj n Reset 



/ 
\ 



"^ ^50% ^ \^ 

jF \ f 



--t-1.il V 

- +0.31 V 

- +1.11 V 
-+0.31 V 
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MC1 670 (continued) 



FIGURE 3 - SET UP AND HOLD TIME TEST CIRCUIT 



Input Pulse (oV- 
Generators ^-^ 



r 



L 



50 

~" , in2 



Open 




All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 



SET UP TIME WAVEFORMS @ 25°C 



TP in , Data 



TPj n 2 Clock 




TP out Q Output 



J V 



HOLD TIME WAVEFORMS @ 25°C 




TP in2 Clock 



TP out Q Output 



J V 



f 



Set up time It the minimum time before the positive transition of the clock pulse (C) that information must 
be present at the data (D) input. 

Hold time is the minimum time after the positive transition of the clock pulse (C) that information must 
remain unchanged at the data (D) input. 
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MC1670 (continued) 



FIGURE 4 -TOGGLE FREQUENCY TEST CIRCUIT 



Sine-Wave Generator, 



0.1 nF 



V B ias= 0.71 Vdc O- 



(Use High 
Impedance Probe 
to Adjust V Bias ) 



1 



s vcci v CC2 



J0.1 \iF 0.1 nF ^ 



1 



~ L T 

^ 0.1 mf S' 



All input and ou tput cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 



FIGURE 5 -TOGGLE FREQUENCY WAVEFORMS 



Clock Input 

300 
MHz-max 




The maximum toggle frequency of the MC1670 
+0.31 V has been exceeded when either: 

1. The output peak-to-peak voltage swing falls below 
600 millivolts, 
OR 

2. The device ceases to toggle (divide by two). 



FIGURE 6 - MAXIMUM TOGGLE FREQUENCY (TYPICAL) 

+ 1.050 
+ 1.000 
+ 0.950 
+0.900 
+0.850 
+0.800 
+ 0.750 
j +0.700 
> +0.650 
g +0.500 



i +0.450 
+0.400 
+0.350 
+0.300 
+0.250 

















T A = 25°C _ 
cc = +2.0 Vdc - 

w-r- = -3 5 VHr _ 














V 














V 































































































































































































































Figure 6 illustrates the variation in toggle frequency with the 
dc offset voltage ( VQj as ) of the input clock signal. Vgj as is defined 
by the test circuit in Figure 4, and waveform Figure 5. 

Figures 8 and 9 illustrate minimum clock pulse width recom- 
mended for reliable operation of the MC1670. 



275 3 
f-Tog < MH z> 
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MC1 670 (continued) 



FIGURE 7 - TYPICAL MAXIMUM TOGGLE FREQUENCY 
versus TEMPERATURE 



w 

_l 400 
0 




o 250 



-30 0 25 50 85 

T^, AMBI ENT TEMPERATURE (°C) 



Temperature 


-30°C 


+ 25°C 


+85°C 


V B ias 


+0.660 Vdc 


+0.710 Vdc 


+ 0.765 Vdc 



FIGURE 8 - MINIMUM "DOWN TIME" TO CLOCK 
OUTPUT LOAD = 50 n 













































-CLC 


)CK H 
































































Q c 









































1.0 ns/DIV. 



FIGURE 9 - MINIMUM "UP TIME" TO CLOCK 
OUTPUT LOAD = 50 £1 

























































— Q 


Q - 
























































CLC 


)CK 

























1.0 ns/DIV. 
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MC1670 (continued) 
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trir LE2 ,nput ) MECL III MC1600 series 

EXCLUSIVEOR GATE V 



MC1672 



POSITIVE LOGIC 



(8) 3 - 

(9) 5 - 
(16) 13 - 

(10) 6 - 
(14) 11 - 

(11) 7 - 



3E> 
30- 



3C> 



X=A«B+A»B 



NEGATIVE LOGIC 



(8) 3 - 

(9) 5 " 
(16) 13 " 

(10) 6" 
(14) 11 " 

(11) 7 " 



X=A»B+A«B 



This three gate array is designed to provide the positive 
logic Exclusive-OR function in high speed applications. 
These devices contain a temperature compensated internal 
bias which insures that the threshold point remains in the 
center of the transition region over the temperature range 
(-30°C to +85°C). Input pulldown resistors eliminate the 
need to tie unused inputs to V^g. 



V CC1 = Pin 1 (5) 
V CC2 = Pin 1 6 (4) 
V EE = Pin 8 (12) 

t pd = 1.1 ns typ (510-ohm load) 

= 1.3 ns typ (50-ohm load) 
Pq = 220 mW typ/pkg 



Full Load Current, l L 



-25 mAdc max 



Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 



CIRCUIT SCHEMATIC 



V CC2 
16 (4) 



V C C1 
1 (5) 



(10) 
6o— 



(9) 
50- 



n 




X 



JT (3) 
. ^ — |- 015 



r > 



(12) 



Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 



See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 
500 linear fpm should be maintained while 
the circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for selected inputs 
and selected outputs. The other inputs 
and outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information 
section for complete thermal data. 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



16 - 
10- 



3£> 
3C> 



30 



















@ Test 
Temperature 


v IHmax 


VlLmin 


v IHAmin 


v ILAmax 


v E e 
























-30°C 


-0.875 


-1.890 


-1.180 


-1.515 


-5.2 
























+25<fc 


-0.810 


-1 .850 


-1 .095 


-1.485 


-5.2 
























+85°C 


-0.700 


-1 .830 


-1.025 


-1.440 


-5.2 










Pin 
Under 


MC1672F Test Limits 


TEST VOLTAGE APPLIED TO 














-30°C 


+25°C 


+85°C 








PINS LISTED BELOW 








(V CC ) 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


v IHmax 


v ILmin 


v IHAmin 


v ILAmax 


v E e 


Gnd 


Power Supply Drain Current 


IE 


12 








55 






mAdc 


All Inputs 










12 


4,5 


Input Current 


•inH 


8.14,16 








350 






MAdc 












12 


4,5 




0.75 l inH 


9.10,11 








270 






MAdc 












12 


4,5 




•inL 








0.5 








MAdc 












12 


4,5 


Logic "1" Output Voltage 


V 0 H 


6 


-1.045 


-0.875 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 


8 


9 








12 


4,5 






6 


-1 .045 


-0.875 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 


9 


8 








12 


4,5 


Logic "0" Output Voltage 


VOL 


6 


-1.890 


-1 .650 


-1 .850 


-1.620 


-1.830 


-1.575 


Vdc 


8,9 










12 


4,5 






6 


- 1 .890 


-1 .650 


-1.850 


-1.620 


-1 .830 


-1.575 


Vdc 




8,9 








12 


4,5 


Logic "1" Threshold Voltage 


v OHA 


6 


-1.065 




-0.980 




-0.910 




Vdc 






8 


9 


12 


4,5 






6 


-1 .065 




-0.980 




-0.910 




Vdc 






9 


8 


12 


4.5 


Logic "0" Threshold Voltage 


V 0 LA 


6 




-1 .630 




-1 .600 




-1.555 


Vdc 






8,9 






12 


4,5 






6 




-1.630 




-1.600 




-1.555 


Vdc 








8,9 


12 


4.5 


Switching Times (50 ft Load) 


























Pulse In 


Pulse Out 










Propagation Delay 


^+6+ 


6 




2.0 




1.8 




2.3 


ns 






8 


6 


12 


4,5 




t8-6+ 






2.0 




1.8 




2.3 


























t8+6- 
t8-6- 
*9+6+ 






2.1 
2.1 
2.5 




1.9 
1.9 
2.3 




2.4 
2.4 
2.8 










\ 

9 
















*9-6+ 
*9+6- 






1 




i 




i 










1 
















^-6- 






































Rise Time 


<6+ 


6 




2.7 




2.5 




2.9 


ns 






8 


6 


12 


4.5 


Fall Time 


*6- 


6 




2.4 




2.2 




2.6 


ns 






8 


6 


12 


4,5 



TEST VOLTAGE VALUES 



(Volts) 



2 
o 

o> 

vj 
IS) 

o 
o 

ZJ 

r-¥ 

c 

CD 

a 



'Individually test each input applying V||_| or Vjl to input under test. 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 
214A2WCB or equivalent) or a transverse 
airflow greater than 500 linear fpm should 
be maintained while the circuit is either in a 
test socket or is mounted on a printed 

circuit board. Test procedures are shown 3___^_r \ x L SUFFIX 

for selected inputs and selected outputs. jjj 2 CERAMIC PACKAGE 

The other inputs and outputs are tested in 5 ^x§—-^ CASE 620 

a similar manner. Outputs are tested with 13 fcyT 

a 50-ohm resistor to -2.0 Vdc. See general 6— -WJ 14 
information section for complete thermal 
data. 




3E> 



©Test 
Temperature 

-30°C 
+2S°C 
+85°C 


TEST VOLTAGE VALUES 


(Vcc> 

Gnd 


(Volts) 


V IH max 


V IL min 


V IHA min 


V ILA max 


V E E 


-0.875 


-1.890 


-1.180 


-1.515 


-5.2 


-0.810 


-1.850 


-1.095 


-1.485 


-5.2 


-0.700 


-1.830 


-1.025 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC1672L Test Limits 


TFST VOI TAfiF APPLIED TO PINS 1 IRTPn RFLOWfr 


-30 °C 


+25°C 


+85°C 


Unit 












Min 


Max 


Min 


Max 


Min 


Max 


V|H max 


V IL min 


V IHA min 


V ILA max 


V E E 


Power Supply Drain Current 


'E 


8 








55 






mAdc 


All Inputs 








8 


1,16 


Input Current 


'in H 


3.11,13 








350 






/iAdc 










8 


1,16 


0-75 1 in H 


5.6.7 








270 






MAdc 










8 


1,16 


"in L 








0.5 








»iAdc 










8 


1,16 


L«gic "1" 

Output Voltage 


VOH 


2 
2 


-1.045 
-i.045 


-0.875 
-0.875 


-0.960 
-0.960 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


3 
5 


5 

3 






8 
8 


1,16 
1,16 


Logic "0" 

Output Voltage 


vol 


2 
2 


-1.890 
-1.890 


-1.650 
-1.650 


-1.850 
-1.850 


-1.620 
-1.620 


-1.830 
-1.830 


-1.575 
-1.575 


Vdc 
Vdc 


3,5 


3.5 






8 
8 


1,16 
1.16 


Logic "1" 

Threshold Voltage 


v OHA 


2 
2 


-1.065 
-1.065 




-0.980 
-O.980 




-0.910 
-0.910 




Vdc 
Vdc 






3 
5 


5 
3 


8 
8 


1.16 
1,16 


Logic "0" 

Threshold Voltage 


VOLA 


2 
2 




-1.630 
-1.630 




-1.600 
-1.600 




-1.555 
-1.555 


Vdc 
Vdc 






3.5 


3.5 


8 
8 


1,16 
1,16 


Switching Times (50 SI Load) 
Propagation Delay 


t3+2+ 
l 3-2+ 
«3+2- 
<3-2- 
l 5+2+ 
«5-2+ 
t5+2- 
t5-2- 


2 
2 
2 
2 
2 
2 
2 
2 


Min 


Max 


Min 


Max 


Min 


Max 








Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 




2.0 
2.0 
2.1 
2.1 
2.5 

I 




1.8 
1.8 
1.9 
1.9 
2.3 

I 




2.3 
2.3 
2.4 
2.4 
2.8 

1 






3 

I 

5 

I 






t 


i 


1, 


6 


Rise Time 


t2+ 


2 




2.7 




2.5 




2.9 


is 






3 


2 


8 


1.16 


Fall Time 


«2- 


2 




2.4 




2.2 




2.6 


nj 






3 


2 


8 


1.16 



'Individually test each input applying V|h or V|l to input under test. 



MC1 672 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



V in to Channel "A" 



Input 
Pulse Generator 



+ 1.11 V O- 




0 Apply V in to input A 
and +0.31 V to input B 

(1) Apply V in to input A 
and +1.11 V to input B 



All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 



v out to Channel " 

X 

Coax 



3T> 



Unused outputs connected to a 50-ohm resistor to ground. 



PROPAGATION DELAY 



Vout 



Vout 



X 



90% 
50% 
10% 



/-90% 
/— 50% 
_JVr- 10% 

t-+[— — 
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MECL III MC1600 series 

I 

ATE v . 

MC1674 



TRIPLE 2-INPUT 
EXCLUSIVE-NOR GATE 



POSITIVE LOGIC 




X = A • B + A « 



NEGATIVE LOGIC 



(8) 3 - 

(9) 5 - 
(16) 13- 

(10) 6- 
(14) 11 - 

(11) 7- 



3D- 



3L> 



X=A«B+A»B 



-2 (6) 
-14 (2) 
-15 (3) 



This three gate array is designed to provide the positive 
logic Exclusive-NOR function in high speed applications. 
These devices contain a temperature compensated internal 
bias which insures that the threshold point remains in the 
center of the transition region over the temperature range 
(-30° to +85°C). Input pulldown resistors eliminate the 
need to tie unused inputs to V^g. 



V CC1 = Pin 1 (5) 

V CC2 = pin 16 < 4 > 
V EE = Pin 8 (12) 

tp d = 1.1 n* typ (510-ohm load) 

= 1.3 ns typ (50-ohm load) 
P D = 220 mW typ/pkg 
Full Load Current, l L = -25 mAdc max 



Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 



CIRCUIT SCHEMATIC 



(10) 

6o— 

(9) 
5o— 



V CC2 
16 (4) 



2 (6) 14 (2) 



V C C1 
1 (5) 



> 



r > 



(3) 
—015 



> 



r > 



8 
(12) 
VEE 



Number at end of terminal denotes pin number for L package (Case 620). 
Number In parenthesis denotes pin number for F package (Case 650). 



See General Information section for packaging. 
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CD 
CJI 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 
500 linear fpm should be maintained while 
the circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for selected inputs 
and selected outputs. The other inputs 
and outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general informal in 
section for complete thermal data. 




3£>- 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



=50- 
=3> 



















@ Test 
Temperature 


v IHmax 


v ILmin 


v IHAmin 


v ILAmax 


v E e 
























-30°C 


-0.875 


-1.890 


-1.180 


-1.515 


-5.2 
























+25^ 


-0.810 


-1 .850 


-1.095 


-1.485 


-5.2 
























+85°C 


-0.700 


-1 .830 


-1.025 


-1.440 


-5.2 










Pin 
Under 


MC1674F Test Limits 


TEST VOLTAGE APPLIED TO 














-30°C 


+25°C 


+85°C 








PINS LISTED BELOW 








<v C c> 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


v IHmax 


v ILmin 


v IHAmin 


v ILAmax 


vee 


Gnd 


Power Supply Drain Current 


l E 


12 








55 






mAdc 


All Inputs 










12 


4,5 


Input Current 


■inH 


8,14,16 








350 






jjAdc 












12 


4,5 




0.75 l inH 


9,10,11 








270 






uAdc 












12 


4,5 




•inL 








0.5 








jiAdc 












12 


4,5 


Logic "1" Output Voltage 


V 0 H 


6 


-1.045 


-0.875 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 


8,9 










12 


4,5 






6 


-1 .045 


-0.875 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 




8,9 








12 


4,5 


Logic "0" Output Voltage 


vol 


6 


-1 .890 


-1 .650 


-1 .850 


-1 .620 


-1.830 


-1.575 


Vdc 


8 


9 








12 


4,5 






6 


- 1 .890 


-1 .650 


-1 .850 


-1.620 


-1 .830 


-1.575 


Vdc 


9 


8 








12 


4.5 


Logic "1" Threshold Voltage 


v 0HA 


6 


-1.065 




-0.980 




-0.910 




Vdc 






8,9 






12 


4,5 






6 


-1.065 




-0.980 




-0.910 




Vdc 








8,9 


12 


4,5 


Logic "0" Threshold Voltage 


V 0 LA 


6 




-1.630 




-1.600 




-1.555 


Vdc 






8 


c 


) 


12 


4,5 






6 




-1.630 




-1.600 




-1.555 


Vdc 






9 


8 


12 


4.5 


Switching Times (50 ft Load) 


























Pulse In 


Pulse Out 










Propagation Delay 


18+6+ 


6 




2.0 




1.8 




2.3 


ns 






8 


€ 




12 


4.5 




18-6+ 






2.0 




1.8 




2.3 


























*8+6- 
*8-6- 
19+6+ 






2.1 
2.1 
2.5 




1.9 
1.9 
2.3 




2.4 
2.4 
2.8 










I 

9 
















19-6+ 
19+6- 
19-6- 






I 




I 




I 










i 














Rise Time 


16+ 


6 




2.7 




2.5 




2.9 


ns 






8 


6 


12 


4,5 


Fall Time 


16- 


6 




2.4 




2.2 




2.6 


ns 






8 


6 


12 


4.5 



TEST VOLTAGE VALUES 



(Volts) 



«s1 



8 

D 

c 

s. 



'Individually test each input applying V|^ or Vj|_ to input under test. 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 
214A2WCB or equivalent) or a transverse 
airflow greater than 500 linear fpm should 
be maintained while the circuit is either in a 
test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs. 
The other inputs and outputs are tested in 
a similar manner. Outputs are tested with 
a 50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 
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L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



@ Test 
Temperature 

-30°C 
+85°C 



Characteristic 



Power Supply Drain Current 



Input Current 



Logic "1" Output Voltage 



Logic "0" Output Voltage 



Logic "1" Threshold Voltage 



Logic "0" Threshold Voltage 



Switching Times (50 ft Load) 
Propagation Delay 



Rise Time 
Fall Time 



Symbol 



"E 



>inH 



0.75 l inH 



•inL 



V OH0 



V OL0 



V OHA0 



V OLA0 



x 3+2+ 
*3-2+ 
*3t2- 
t3-2- 
*5+2+ 
*5-2+ 
*5+2- 
*5-2- 

*6+ 



Pin 
Under 
Test 



8 



3,11,13 



5,6,7 



MC1674L Test Limits 



-30°C 



-1.045 
-1.045 



-1.890 
-1.890 



-1.065 
-1 .065 



-0.875 
-0.875 



-1 .650 
-1 .650 



-1.630 
-1.630 



2.0 
2.0 
2.1 
2.1 
2.5 



+25°C 



-0.960 
-0.960 



-1 .850 
-1 .850 



-0.980 
-0.980 



-0.810 
-0.810 



-1.620 
-1.620 



-1 .600 
-1.600 



1.8 
1.8 
1.9 
1.9 
2.3 



2.2 



+85 °C 



Min 



-0.890 
-0.890 



-1 .830 
-1 .830 



-0.910 
-0.910 



-0.700 
-0.700 



-1.575 
-1.575 



-1.555 
-1.555 



2.3 
2.3 
2.4 
2.4 
2.8 



jiAdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



Vdc 
Vdc 



TEST VOLTAGE VALUES 



(Volts) 



V|Hn 



-0.810 



-0.700 



V| L n 



-1.850 



-1 .830 



v IHAmin 



v ILAmax 



-1.180 



-1 .095 



-1.515 



-1.485 



-5.2 



TEST VOLTAGE APPLIED TO 
PINS LISTED BELOW 



V|Hn 



All Inputs 



3,5 



VlLr, 



v IHArr 



3,5 



VlLArr 



V E E 



3,5 



<V C C> 
Gnd 



1,16 



1,16 
1.16 



1,16 
1,16 



1,16 
1,16 



1,16 
1.16 



1,16 



3 

8 

C 



'Individually test each input applying V(n or V||_ to input under test. 



MC1674 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Vj n to Channel "A" 



V out to Channel "B" 



■ 1.5 ±0.2 ns 



All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 



Input 
Pulse Generator 



+ 1.11 v o- 



+0.31 V O- 



J, 



© Apply Vj n to input A 
and +1.11 V to input B 

(g) Apply Vj n to input A 
and +0.31 V to input B 




Unused outputs connected to a 50-ohm resistor to ground. 



PROPAGATION DELAY 



© 
Vout 



Vout 



-^L_ 90 % !p 

V -50% / 

Vio% J r 



90% 

50% 
0% 



/"90% 

/-50% 

Jtr- 10% 
t-+ |— — 



A 
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MECL III MC 1600 series 

BI QUINARY COUNTER 



MC1678 



DC Input Loading Factor R = 2.40 

C1 = 0.77 
C2 = 1.23 
S = 1.00 



DC Output Loading Factor = 70 

Power Dissipation = 750 mW typ 
f j og = 350 MHz typ 



The MC1678 is a four-bit counter capable of divide- 
by-two, divide-by-five, or divide-by-10 functions. When 
used independently, the divide-by-two section will toggle 
at 350 MHz typically, while the divide-by-five section will 
toggle at 325 MHz typically. Clock inputs trigger on the 
positive going edge of the clock pulse. 

Set and Reset inputs override the clock, allowing asyn- 
chronous "set" or "clear". Individual Set and common 
Reset inputs are provided, as well as complementary out- 
puts for the first and fourth bits. True outputs are available 
at all bits. 



SO 14 QO 13 S1 10 Q1 11 S2 3 Q2 4 S3 7 Q3 6 

9 9 9 9 9 o 9 



Clock 15 O- 



C1 Q 
R 



Reset 9 O— 



S 

D1 Q 
D2 Q'|— 



|— |C2 Q 
R 



C1 *T 
C2 Q 



D1 Q 
D2 Q' 



6 6 

QO 12 2 C2 



_ 6 
Q3 5 



CIRCUIT SCHEMATIC 

VcC2 1/4 OF CIRCUIT SHOWN 




6 V EE 



See General Information section for packaging. 
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MC1678 (continued) 



COUNTER TRUTH TABLES 



BCD 

(Clock connected to C1 
and QO connected to C2) 



BIQUINARY 

(Clock connected to C2 
and Q3 connected to C1 ) 



COUNT 


QO 


Q1 


Q2 


Q3 




COUNT 


Q1 


Q2 


Q3 


QO 


0 


L 


L 


L 


L 




0 


L 


L 


L 


L 


1 


H 


L 


L 


L 




1 


H 


L 


L 


L 


2 


L 


H 


L 


L 




2 


L 


H 


L 


L 


3 


H 


H 


L 


L 




3 


H 


H 


L 


L 


4 


L 


L 


H 


L 




4 


L 


L 


H 


L 


5 


H 


L 


H 


L 




5 


L 


L 


L 


H 


6 


L 


H 


H 


L 




6 


H 


L 


L 


H 


7 


H 


H 


H 


L 




7 


L 


H 


L 


H 


8 


L 


L 


L 


H 




8 


H 


H 


L 


H 


9 


H 


L 


L 


H 




9 


L 


L 


H 


H 



C 


R 


S 


Qn+1 


0 


L 


L 


Qn 


0 


H 


L 


H 


0 


L 


H 


H 


0 


H 


H 


ND 



0 = Don't Care 
ND = Not Defined 



COUNTER STATE DIAGRAM - POSITIVE LOGIC 



Clock connected to C2 QO connected to C2 




FIGURE 1 - TOGGLE FREQUENCY TEST CIRCUIT 



v C c Vee. 




Open 
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o 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 
214A2WCB or equivalent) or a transverse 
airflow greater than 500 linear fpm should 
be maintained while the circuit is either in a 



test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs. 
The other inputs and outputs are tested in 
a similar manner. Outputs are tested with 
a 50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



©Test 
Temperature 

-30°C 
+25°C 
+85 °C 









MC1678L Test Limits 


















Pin 
Under' 




-30°C 




+25°C 


+85°C 




TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 






Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


V|Hmax 


v ILmin 


V|HAmin 


v ILAmax 


V E E 


Gnd 


Power Supply Drain Current 


l E 


8 




- 




200 




- 


mAdc 


9 




- 


- 


8 


1.16 


Input Current 


'in H 


9 






_ 






1.00 






_ 


mAdc 


9 


_ 






8 


1.16 






1 ? 5 






_ 






0.70 






_ 






2 


_ 






















_ 






0.45 






_ 


1 


1 


15 


_ 


_ 


_ 


1 


J 








3,7,10,14 






_ 






0.45 














_ 


_ 


_ 










'in L 


9 








0.5 










MAdc 




9 






8 


1.16 






2 






_ 


0.5 


_ 






_ 


\ 


\ 


_ 


2 


_ 


_ 












3,7,10,14,15 






- 


0.5 


- 






- 






- 




- 


- 


* 


i 


r 


Logic "1 " 


VOH 


5,12 ® 


-1.045 


-0.875 


-0.960 


-0.810 


-0. 


390 


-0.700 


Vdc 


_ 


3,7.10,14 


_ 


_ 


8 




16 


Output Voltage 


4,6,1 1 ,1 3(2) 


-1.045 


-0.875 


-0.960 


-0.810 


-0. 


390 


-0.700 


Vdc 


- 


9 


- 


_ 


8 


1, 


16 


Logic "0" 


vol 


5.12 @ 


-1. 


390 


-1.650 


-1 .850 


-1 .620 


-1.830 


-1.575 


Vdc 


_ 


9 


_ 


_ 


8 




16 


Output Voltage 




4,6,11,13 ® 


-1 .890 


-1.650 


-1 .850 


-1 .620 


-1.830 


-1.575 


Vdc 


- 


3,7,10.14 


_ 


_ 


8 




16 


Logic "1 " 


V 0 HA 


5,12 © 


-1.065 


_ 


-0. 


380 


_ 


-0.910 


_ 


Vdc 


_ 


_ 


_ 


3.7,10,14 


8 


1.16 


Threshold Voltage 




6,8,1 1 ,13 © 


-1.065 


- 


-0.980 


- 


-0.910 


_ 


Vdc 


_ 


_ 


_ 


9 


8 




16 


Logic "0" 


VOLA 


5,12 © 






-1.630 






-1.600 






-1.555 


Vdc 


- 


- 


- 


9 


8 


1.1-6 


Threshold Voltage 




4,6,13,16 @ 






-1.630 






-1 .600 






-1 .555 


Vdc 








3.7,10,14 


8 


1, 


16 


AC Characteristics 
































Pulse In 


Pulse Out 


-3.2 Vdc 


+2.0 Vdc 


Clock Delays 


«15+12+ 


12 




0 


2.9 


1.0 


2.7 


1.0 


3.1 


ns 






15 


12 


8 


1.16 


50 n Loads 


'15+13+ 


13 






2.9 






2.7 






3.1 










15 


13 












<2+11+ 


11 






3.2 






3 0 






3.4 










2 


11 












<2+4+ 


4 




























2 


4 












l 2+6+ 


6 






I 






1 






1 










2 


6 












*2+5+ 


5 




























2 


5 












M5+12- 


12 


1.0 


2.9 




0 


2.7 


1.0 


3.1 


ns 






15 


12 


8 


1,16 




M5+13- 


13 






2.9 






2.7 






3.1 










15 


13 












l 3+11- 








3.2 






3.0 






3.4 










2 


11 












»2+4- 


4 




























2 


4 












*2+6- 


6 






1 






1 






i 










2 


6 












»2+5- 


5 














¥ 












2 


5 










Set Delay 


l 14+13+ 


13 


2.0 


3.9 


2.0 


3.7 


2.0 


4.1 




s 






14 


13 


8 




16 




M4+12- 


12 


2.0 


3.9 


2.0 


3.7 


2.0 


4.1 




s 






14 


12 


8 




16 


Reset Delay 


<9+12+ 


12 


2.0 


3.9 


2.0 


3.7 


2.0 


4.1 


ns 






9 


12 


8 


1,16 




t9+13- 


13 


2.0 


3.9 


20 


3.7 


2.0 


4.1 


ns 






9 


13 


8 


1.16 


Rise Time 


M3+ 


13 


1.0 


2.9 


1.0 


2.7 


1.0 


3.1 










15 


13 


8 




16 




»12+ 


12 


1.0 


2.9 


1.0 


2.7 




0 


3.1 


ns 






15 


12 


8 




16 


Fall Time 


»13- 


13 


1.0 


2.8 


1.0 


2.6 


1.0 


3.0 


ns 






15 


13 


8 


1.16 




l 12- 


12 


1.0 


2.8 


10 


2.6 


1.0 


3.0 


ns 






15 


12 


8 




16 


Maximum Toggle Frequency 




13 © 


260 




300 




260 




MHz 










8 


1,16 


50 n Load 


f t 


6 (D 


250 




275 




250 




MHz 










8 


1,16 



'Individually apply V|h or Vj j_ to input under test. 



TEST VOLTAGE VALUES 



v IHmax 



v ILAm 



(?) Reset all four flip-flops by applying P A to pin 9. 

(2) Set all four flip-flops by applying P^ to pins 3, 7, 
and 14 simultaneously. 

(3) Reset all four flip-flops by applying P/y to pin 9. 



(4) Set all four flip-flops by applying P/y t 
and 14 simultaneously. P^ 

(5) See Figure 1 for toggle test circuit 



G) 
•vl 
00 

o 
o 

D 

r+ 

d' 
c 

ct> 

Q_ 



MC1678 (continued) 



APPLICATIONS INFORMATION 



With the addition of a single gate package, the MC1678 will 
count in a fully synchronous mode, as shown below. 



SO 14 QO 13 S1 10 Q1 11 S2 3 Q2 4 S3 7 Q3 6 

99 9 9 9 o 99 



1/2 MC1662 Clock 



- D1 Q - 



-C1 Q - 

R 



!— D1 Q - 



D1 Q 
Q' 
R T 

C1 "T 
C2 Q 



S 

Q - 

■ D2 Q' 



QO 12 6 6 2 C2 
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MECL III MC1600 series 



DUAL 4-5-INPUT 
OR/NOR GATE 

MC1688 



Advance Information 



POSITIVE LOGIC 





NEGATIVE LOGIC 



16 - 
1 " 



The MC1688 is a dual 4-5 input OR-NOR 
gate. All inputs are terminated by a 50 k ohm 
resistor to V^e eliminating the need to tie 
unused inputs low. 



= 0.8 nstyp 
P D = 125 mW typ/pkg (No Load) 
Output Rise and Fall Times 

(10% to 90%) 1.7 ns 

(20% to 80%) 1.1 ns 



CIRCUIT SCHEMATIC 



DR 7 




< 



6 6 6 

9 10 11 



)v EE 



6 6 6 6 0 

13 14 15 16 



This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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Each MECL III series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 





F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



2 
O 

— k 

G) 
00 
00 

o 
c 



CO 





















©Test 








































Temperature 


V IH max 


v ILmin 


v IHAmin 


VlLAmax 


V E E 


























-30°C 


-0.875 


-1.890 


-1.180 


-1.515 


-5.2 


























+25°C 


-0.810 


-1.850 


-1.095 


-1.485 


-5.2 


























+85°C 


-0.700 


-1.830 


-1.025 


-1.440 


-5.2 










Pin 
Under 


MC1688F Test Limits 
























-30°C 


+25°C 


+85°C 






IC»I VULI MIjE HfTLICU 1 U riHid DCLUVV 


<v CC > 

Gnd 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


v IHmax 


ViLmin 


VlHAmin 


ML A max 


V E E 


Power Supply Drain Current 


"E 


12 








24 


30 






mAdc 












12 


4,5 


Input Current 


'inH 


8 










350 






nAdc 


8 










12 


4,5 




•inL 


8 






0.5 










pAdc 




8 








12 


4.5 


High Output Voltage 


V 0 H 


6 


-1.045 


-0.875 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 


8 










12 


4,5 




7 


-1.045 


-0.875 


-0.960 




-0.810 


-0.890 


-0.700 


Vdc 




8 








12 


4.5 


Low Output Voltage 


vol 


6 


-1.890 


-1.650 


-1.850 




-1.620 


-1.830 


-1.575 


Vdc 




8 








12 


4,5 




7 


-1.890 


-1.650 


-1 .850 




-1.620 


-1.830 


-1.575 


Vdc 


8 










12 


4,5 


High Threshold Voltage 


VOHA 


6 


-1.065 




-0.980 






-0.910 




Vdc 






8 




12 


4,5 






7 


-1.065 




-0.980 






-0.910 




Vdc 










8 


12 


4,5 


Low Threshold Voltage 


V 0 LA 


6 
7 




-1.630 
-1.630 






-1.600 
-1.600 




-1.555 
-1.555 


Vdc 
Vdc 






8 


8 


12 
12 


4,5 
4.5 


Switching Times 




























Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


(50-ohm load) 










































Propagation Delay 


*8+7- 


7 








0.8 








ns 






8 


7 


12 


4,5 




*8-7+ 
^+6+ 
*8-6- 


7 
6 
6 








I 




















7 
6 
6 










Rise Time 

(20 to 80%)/(10to 90%) 


t7+ 
*6+ 


7 
6 








1.1/1.7 




















7 
6 










Fall Time 

(20 to 80%)/(10to 90%) 


t7- 
*6- 


7 
6 








I 




















7 
6 











TEST VOLTAGE VALUES 



MC1688 (continued) 



SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 



Pulse Generatoi 




Input Pulse 
t+ = t- = 1.0 ±0.2 
(20 to 80%) 



50-ohm termination to 
ground located in each 
scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP jn to input 
pin and TP out to output pin. 

V EE = -3.2 Vdc 



Unused outputs connected to 
a 50-ohm resistor to ground. 



PROPAGATION DELAY 
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uhf prescaler } MECL III MC1600 series 

TYPE D FLIP-FLOP \ 

MC1690 



Advance Information 



P D = 200 mW typ/pkg (No Load) 
f toa = 500 MHz min 



The MC1690 is a high speed D master-slave flip-flop 
capable of toggle rates over 500 MHz. Designed primarily 
for high speed prescaling applications in communications 
and instrumentation, this device employs two data inputs, 
two clock inputs and complementary Q and Q outputs. 
It is a higher frequency replacement for the MC1670 (350 
MHz) D flip-flop. There are no set or reset inputs and an 
extra data input is provided. 

When used with the MC1678, the MC1690 provides a 
decade counter capable of 500 MHz operation. 



POSITIVE LOGIC 



(11) 7 C 
(14) 9 C2 



(15) 11 D 

(16) 12 D2 



NEGATIVE LOGIC 



(11) 7 C1— ^ V 
(14) 9 C2— C ^L-^ 



(15) 
(16) 



11 D1— "\ 

12 D2 — ^ / 



V CC1 = Pin 1 (5) 
V CC2 = Pin 16 (4) 
V EE = pin 8 (12) 



Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 



TIMING DIAGRAM 




TRUTH TABLE 



c 


D 


Q n +1 


L 


0 


Q n 


H 


0 


On 




L 


L 




H 


H 



C = C1 + C2 
D = D1 + D2 



0 = Don't Care 



This is advance Information and specifications are subject to change without notice. 
See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 
500 linear fpm should be maintained while 
the circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for selected inputs 
and selected outputs. The other inputs 
and outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information 
section for complete thermal data. 
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F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



o 

O) 
CO 

o 

o 
o 

C 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Parameters 
Clock to Output Delay 
(See Figure 1 ) 

Output 

Rise Time 

Fall Time 
Setup Time 

(See Figure 2) 

Hold Time 
(See Figure 2) 



Toggle Frequency 



s Figure 3) 



Symbol 



v 0 h 



vol 



VqHA 



VQLA 



'11+6+ 
M4+6+ 



'setup H 
'setup L 
*hold H 
'hold L 



tog 



Pin 
Under 
Test 



12 



MC1690F Test Limits 



-30°C 



+25°C 



0.5 
0.5 



250 
270 



Typ 



+85°C 



pAdc 
/iAdc 



MAdc 
/jAdc 



TEST VOLTAGE VALUES 



V IH max V IL min V|HA min V ILA max V EE 



-0.875 



-1.890 



-0 700 -1 830 -1.025 



-1.180 



-1.515 



-5.2 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



V| L r 



11 
15 



V IHA n 



VlLAr 



VEE 



Gnd 



12 
12 



4,5 
4,5 



12 
12 



4,5 
4,5 



PI I— 1— V IH max P2 | | — V IHA min 

—J V IL min — -J *— Vila max 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 
214A2WCB or equivalent) or a transverse 
airflow greater than 500 linear fpm should 
be maintained while the circuit is either in a 
test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs. 
The other inputs and outputs are tested in 
a similar manner. Outputs are tested with 
a 50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 
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L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



o 

5> 
CO 

p 

n 
o 

D 

r-+ 

3* 
C 
CD 
Q_ 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 



Characteristic 



Power Supply Drain Current 



Input Current 



Logic "1" 
Output Voltage 



Logic "0" 
Output Voltage 



Logic "1" 
Threshold Voltage 



Logic "0" 
Threshold Voltage 



Switching Parameters 
Clock to Output Delay 
(See Figure 1) 

Output 

Rise Time 

Fall Time 
Setup Time 

(See Figure 2) 
Hold Time 

(See Figure 2) 



Toggle Frequency 
(See Figure 3) 



Symbol 



V 0 H 



vol 



v OHA 



VQLA 



<7 + 2+ 
«9+2+ 



tsetup H 
tsetup L 
thoIdH 
thold L 



Pin 
Under 
Test 



8 



MC1690L Test Limits 



-30°C 



0.5 
0 5 



Min Typ Max 



250 
270 



jjAdc 
pAdc 



MAdc 
/iAdc 



TEST VOLTAGE VALUES 



VlLr 



V IHA n 



VlLAr 



V E E 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



v IHr 



7.9,11,12 



V ILn 



V IHA min 



VlLAr 



V E E 



P1 I I— V IH max P2 j— 1~ 

—I L. V|Lmin —I I— 



Gnd 



1.16 
1.16 



1.16 
1.16 



IHA min 
V ILA max 



MC 1690 (continued) 



FIGURE 1 - PROPAGATION DELAY TEST CIRCUIT 



Clock 
Input Pulse 
Generator 



Data 
Input Pulse 



Y- 



TP in 
C 



50-ohm termination to ground lo- 
cated in each scope channel input. 



V CC1 = V CC2 
+ 2.0 Vdc 
O 



1 I 



r __J±l. 



•n TP out 



2 



0.1 tx F 



v E e 6 - 

-3.2 Vdc 



All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 
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MC1690(continued) 



FIGURE 2 - SETUP AND HOLD TIME TEST CIRCUIT 



Input Pulse 
Generators 



Clock 

©— 



TPin 



50-ohm termination to ground lo- 
cated in each scope channel input. 



V CC1 " V CC2 = 
+ 2.0 Vdc 



f 



0.1 /iF 



-3.2 Vdc 6 
VEE 



All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 

•Non-inductive type. 



SETUP TIME WAVEFORMS @ 25°C 




Q Output 



J \ / V 



HOLD TIME WAVEFORMS @ 25°C 




+1.1 1 ' 

+0.31 ' 



Q Output 



y 



\ 



Setup time is the minimum time before the positive transition of the clock pulse (C) that information must 
be present at the data (D) input. 

Hold time is the minimum time after the positive transition of the clock pulse (C) that information must 
remain unchanged at the data (D) input. 
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MC1690 (continued) 



FIGURE 3 - TOGGLE FREQUENCY TEST CIRCUIT 



0.1 mf 

Sine Wave Generator, \ | 

AC CouDled ^ 71 



V B ias = +0 7 ° Vdco- 



(Use High 
Impedance Probe i F 
to Adjust V Bias ) — 



50-ohm termination to ground lo 
cated in each scope channel input. 



V CC1 " V CC2 = 
+ 2.0 Vdc 



.r 
"l 



0.1 mf 



i , i 



0.1 AiF 



v E e6 

-3.2 Vdc 



I 

< 50* 



All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 



•Non-inductive type. 
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( ^\ MECL III MC1600 series 

I QUAD LINE RECEIVER I 

MC1692 



(8) 
(9) 
(11) 

(10) 6 
(14) 10 
(15) 

(1) 13 
(16) 12 



Number at end of terminals denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 



Four differential amplifiers with emitter 
followers intended for use in sensing differ- 
ential signals over long lines. 



V CC 1 = p 'n 1 <5) 
V CC2 = Pin 16 (4) 
V EE = Pin 8 (12) 

*pd = 0-9 ns *VP (510-ohm load) 
= 1.1 nstyp (50-ohm load) 



P D = 220 mW typ/pkg (No load) 

Full Load Current, I j_ = -25 mAdc max 



CIRCUIT SCHEMATIC 



(6) 
2 



L> 



(8) 



(7) 
3 



*\00< <100 



(2) (5) (3). (4) 

14 1 15 16 

V CC1 9 O V CC2 



1 00 < < 1 00 



L> 



1 00 < < 1 00 



100 £ <100 



L> 



365 | 



. H C. 

365 | 



9 
(13) 



5 7 
(9) (11) 



6 10 
(10) (14) 



11 13 
(15) (D 



6 V EE 6 
12 
(16) 



(12) 



Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 



See General Information section for packaging information. 
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00 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 
500 linear fpm should be maintained while 
the circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for selected inputs 
and selected outputs. The other inputs 
and outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information 
section for complete thermal data. 



o 

G) 
CO 
N) 

o 

D 

d' 
c 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



@ Test 
Temperature 
-30°C 
+25°C 
+85°C 


TEST VOLTAGE VALUES 


(V CC ) 
Gnd 


V IH max 


V|L min 


V|HA min 


V ILA max 


V B B 


v E e 


-0.875 


-1.890 


-1.180 


-1.515 


From 
Pin 
13 


-5.2 


-0.810 


-1.850 


-1.095 


-1.485 


-5.2 


-0.700 


-1.830 


-1.025 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC1692F Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+ 25°C 


+85?C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


V IH max 


V|L min 


V|HA min 


V ILA max 


v B b 


v E e 


Power Supply Drain Current 


'E 


12 








50 






mAdc 




1,8,11,14 






9,10,15,16 


12 


4,5 


Input Current 


I in 


8 








250 






/LtAdc 


8 


1,11,14 






9,10,15,16 


12 


4,5 


Input Leakage Current 


'R 


8 








100 






/JAdc 




1,11,14 






9,10,15,16 


8,12 


4,5 


Logic "1" Output Voltage 


V 0 H 


6 


-1.045 


-0.875 


-O.960 


-0.810 


-0.890 


-0.700 


Vdc 


1,11,14 


8 






9,10,15,16 


12 


4,5 


Logic "0" Output Voltage 


VOL 


6 


-1.890 


-1.650 


-1.850 


-1.620 


-1.830 


-1.575 


Vdc 


8 


1,11,14 






9,10,15,16 


12 


4,5 


Logic "1" Threshold Voltage 


v OHA 


6 


-1.065 




-0.980 




-0.910 




Vdc 




1,11,14 




8 


9,10,15,16 


12 


4,5 


Logic "0" Threshold Voltage 


VOLA 


6 




-1.630 




-1.600 




-1.555 


Vdc 




1,11,14 


8 




9,10,15,16 


12 


4,5 


Reference Voltage 


v BB 


13 


1.375 


1.275 


-1.35 


-1.25 


1.30 


1.20 


Vdc 










9,10,15,16 


12 


4,5 


Switching Times (50 ft Load) 
Propagation Delay 

Rise Time 
Fall Time 


*8-6+ 
<8+6- 
<6+ 
*6- 


6 
6 
6 
6 


Min 


Max 


Min 


Max 


Min 


Max 


ns 

1 


Pulse In 


Pulse Out 


9,10.15,16 

I 


12 

I 


4,5 

I 




1.6 
1.8 
2.2 
2.2 




1.5 
1.7 
2.1 
2.1 




1.7 
1.9 

2.3 
2.3 


8 

I 


6 

I 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 
214A2WCB or equivalent) or a transverse 
airflow greater than 500 linear fpm should 
be maintained while the circuit is either in a 
test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs. 
The other inputs and outputs are tested in 
a similar manner. Outputs are tested with 
a 50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 
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L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



12l!3>^- 15 ©Test 

i Temperature 

V BB I 9 -M°C 

+26°C 
+85°C 


TEST VOLTAGE VALUES 


Gnd 


V IH max 


V|L min 


V IHA min 


V|LA max 


V B B 


V E E 


-0.875 


-1.890 


-1.180 


-1.515 


From 
Pin 
9 


-5.2 


-0.810 


-1.850 


-1.095 


-1.485 


-5.2 


-0.700 


-1.830 


-1.025 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC1692L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+25°C 


+85°C 


Unit 


Mm 


Max 


Min 


Max 


Min 


Max 


V IH max 


V|L min 


V IHA min 


V ILA max 


V BB 


VEE 


Power Supply Drain Current 


'E 


8 








50 






mAdc 




4.7.10,13 






5,6,11,12 


8 


1.16 


I nput Current 


I in 


4 








250 






/iAdc 


4 


7,10,13 






5.6.11,12 


8 


1,16 


Input Leakage-Current 


'R 


4 








100 






HAdc 




7,10,13 






5.6.11,12 


8.4 


1.16 


Logic "1" Output Voltage 


V 0 H 


2 


-1.045 


-0.875 


-0960 


-0.810 


-0.890 


-0.700 


Vdc 


7.10,13 


4 






5.6.11.12 


8 


1,16 


Logic "0" Output Voltage 


vol 


2 


-1.890 


-1.650 


-1.850 


-1.620 


-1.830 


-1.575 


Vdc 


4 


7,10,13 






5.6,11.12 


8 


1.16 


Logic "1" Threshold Voltage 


V 0 HA 


2 


-1.065 




-0.980 




-0.9 10 




Vdc 




7.10,13 




4 


5.6,11,12 


8 


1.16 


Logic "0" Threshold Voltage 


V 0 LA 


2 




-1.630 




-1.600 




-1.555 


Vdc 




7,10,13 


4 




5.6,11,12 


8 


1.16 


Reference Voltage 


V B B 


9 


1.375 


1.275 


-1.35 


-1.25 


1.30 


1.20 


Vdc 










5.6,11.12 


8 


1.16 


Switching Times (50 £2 Load) 
Propagation Delay 

Rise Time 
Fall Time 


»4+2- 
*2- 


2 
2 
2 
2 


Min 


Max 


Min 


Max 


Min 


Max 


ns 

J 


Pulse In 


Pulse Out 


5,6.11,12 

I 


8 

I 


1.16 

J 




1.6 
1.8 
2.2 
2.2 




1.5 
1.7 
2.1 
2.1 




1.7 
1.9 

2.3 
2.3 


4 

I 


2 

I 



MC1692 (continued) 



APPLICATIONS INFORMATION 



The MC1692 quad line receiver is used primarily to receive 
data from balanced twisted pair lines, as indicated in Figure 1. 
The line is driven with a MC1660 OR/NOR gate. The MC1660 
is terminated with 50 ohm resistors to -2.0 volts. At the end of 
the twisted pair a 100 ohm termination resistor is placed across 



the differential line receiver inputs of the MC1692. Illustrated in 
Figure 2 is the sending and receiving waveforms at a data rate of 
400 megabits per second over an 18 foot twisted pair cable. The 
waveform picture of Figure 3 shows a 5 nanosecond pulse being 
propagated down the 18 foot line. The delay time for the line 
is 1 .68 ns/f oot. 

The MC1692 may also be applied as a high frequency schmitt 
trigger as illustrated in Figure 4. This circuit has been used in ex- 
cess of 200 MHz. The MC1692 when loaded into 50 ohms will 
produce an output rising edge of about 1 .5 nanoseconds. 



FIGURE 1 - LINE DRIVER/RECEIVER 



y, 

MC1660 18 Ft 


r\MC1692 




50 <£50 V E(£ - -5.2 Vdc 
V Tr = -2 V A 


50 < 

i v TT - -2 V 



FIGURE 2 - 400 MBS WAVEFORMS FIGURE 3 - PULSE PROPAGATION WAVEFORMS 




V FF = -5.2 V 



500 
100 



0.01 0.01 

mf mf 



V TT = -2 V 



FIGURE 4 - 200 MHz SCHMITT TRIGGER 
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4-bit shift register • MECL 1 1 1 MC1600 series 



MC1694 



FLIP-FLOP TRUTH TABLE 



Inputs 


Output 


D 


c 


R 


s 


Qn 


0 


0 


0 


0 


Qn-1 


0 


0 


0 


1 


1 


0 


0 


1 


0 


0 


0 


0 


1 


1 




0 


1 


0 


0 


0 


0 


1 


0 


1 


1 


0 


1 


1 


0 


0 


0 


1 


1 


1 




1 


0 


0 


0 


Q n -1 


1 


0 


0 


1 


1 


1 


0 


1 


0 


0 


1 


0 


1 


1 




1 


1 


0 


0 


1 


1 


1 


0 


1 


1 


1 


1 


1 


0 


0 


1 


1 


1 


1 





The MC1694 is a 4-Bit register capable of shift rates up 
to 325 MHz (typical). This shift register operates in the 
shift-right mode, accepting serial data at either data input 
D1 or D2. A master reset and individual set inputs override 
the clock allowing asynchronous entry of information. 



V C C1 = 1 
V CC2 = 16 
V EE = 8 



LOGIC DIAGRAM 



SO QO SI Q1 S2 Q2 S3 Q3 
2 13 10 12 3 4 6 5 



'Output State 
Undefined 



DC Input Loading Factors 

Reset = 2.5 Set = 1 .0 

Clock = 1 .6 Data = 0.9 
DC Output Loading Factor = 70 

Total Power Dissipation = 750 mW typ/pkg 
Shift Frequency = 325 MHz typ 



D1 14 

D2 



1 



J 



Clock 7 o- 
Reset 9 o— 



Q 

D Q 



Q 

D Q' 



J 



FLIP-FLOP ELEMENT CIRCUIT SCHEMATIC 



1/4 OF CIRCUIT SHOWN 



5 k °| 5 k °j50k JsOk^JseO 1.3 k 



> 



< 



< 



6V EE 



See General Information section for packaging. 
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MC 1694 (continued) 



ELECTRICAL CHARACTERISTICS 

This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 
214A2WCB or equivalent) or a transverse 
airflow greater than 500 linear fpm should 
be maintained while the circuit is either in a 
test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs. 
The other inputs and outputs are tested in 
a similar manner. Outputs are tested with 
a 50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 



D1 14 o—t -\ 



J 



J 



J 



J 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 























TEST VOLTAGE VALUES 




















@ Test 
Temperature 


v IHmax 


VlLmin 


v IHAmin 


v ILAmax 


VEE 






















-30°C 


-0 875 


-1.890 


-1.180 


-1.515 


-5.2 






















+26 °C 


-0.810 


-1.850 


-1.095 


-1.485 


-5.2 






















+85°C 


-0 700 


-1.830 


-1.025 


-1.440 


-5.2 








Pin 
Under 


MC1694L 


TEST VOLTAGE APPLIED TO 










-30°C 


+25°C 


+85°C 






PINS LISTED BELOW: 






Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


v »Hmax 


v ILmin 


v IHAmjn 


v ILAmax 


V E E 


Gnd 


Power Supply Drain Current 


'E 


8 








200 






mAdc 


9 








8 


1.16 


Input Current 


'in H 


9 
7 

2.3.6.10 
14.15 








1.0 
0.750 
06 
0.5 






mAdc 

1 


9 
7 








8 

I 


1.16 

J 




'in L 


7.9 
2.3.6.10 
14.15 






0.5 
0 5 
05 








>iAdc 

1 










8 

* 


1.16 


Logic "1" Output Voltage 


VfOH 


4.5.12.13 


-1 045 


-0.875 


-0 960 


-0.810 


-0.890 


-0.700 


Vdc 


© 


9 






8 


1.16 


Logic "0" Output Voltage 


vol 


4.5.12.13 


-1.890 


-1 650 


-1 850 


-1 620 


-1 830 


-1.575 


Vdc 




2.3.6.10 






8 


1.16 


Logic "1 " Threshold Voltage 


V 0 HA 


4,5.12.13 


-1.065 




-0.980 




-0.910 




Vdc 








9 


8 


1.16 


Logic "0" Threshold Voltage 


VOLA 


4.5.12.13 




-1.630 




-1.600 




-1.555 


Vdc 




2,3,6.10 


© 




8 


1.16 


AC Characteristics 
























Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


Clock Delays (50 il Loadsl 


'7 + X + 
'7 + X- 


4.5.12.13 
4.5.12.13 


10 
10 


3 2 
3 2 


1 0 
10 


3.0 
3 0 


1.0 
1.0 


3.4 
3 4 


ns 






7 
7 


X 
X 


8 
8 


1.16 
1.16 


Set Delay 


'Y + X + 


4.5.12.13 


20 


39 


2.0 


3 7 


2.0 


4.1 


ns 






Y 


X 


8 


1.16 


Reset Delay 


'9+X- 


4,5.12.13 


20 


39 


2.0 


3.7 


2.0 


4 1 








9 


X 


8 


1.16 


Rise Time 


'X + 


4.5,12,13 


1.0 


29 


10 


2.7 


1.0 


3.1 








X 


X 


8 


1.16 


Fall Time 


'X- 


4,5.12.13 


10 


28 


10 


2.6 


1.0 


3.0 


ns 






9 


X 


8 


1.16 


Shift Rate 






240 




275 




250 




MHz 















•Individually apply Vm or V|j_ to input under test. 

X - Pin 4,5,1 2 or 1 3 0 Reset all four flip-flops by applying P A j to pin 9 @ Set all four flip-flops by applying P A 2 'o pins 2,3,6, 



\tj gel on iuui iii|j-iiirtJ> uy a^JV'V ""9 w ^ ^ k\j pills Z, J,0, 

and 10 simultaneously | V IHA 

(3) Reset all four flip flops by applying P A 2 to pin 10 Vila 

Pai I V|H © See Figure 1 for shift frequency test circuit. 
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MC1694 (continued) 



FIGURE 1 - SHIFT FREQUENCY TEST CIRCUIT 



+ 2.0 Vdc n O -3.2 Vdc 



All input and ou tput cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 



0.1 _C 25 -L 



MOO 100 < 



rio.i 



1 



Plllll 



1/4 MC1662 



i" 



50 
-WV — | 
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COMPATIBLE 

INTEGRATED CIRCUITS 



DUAL SENSE AMPLIFIER 

MC1543L 



MONOLITHIC DUAL MECL CORE 
MEMORY SENSE AMPLIFIER 



... a dual dc coupled sense amplifier providing output levels com- 
patible with emitter-coupled logic levels. The MC1543L offers 
adjustable threshold and excellent threshold stability over a wide 
range of power-supply voltage variation. 

• Input Threshold - Adjustable from 10 to 40 mV 

(Positive or Negative Signals) 

• Both OR and NOR Outputs Available 

• Low Power Dissipation 

• Threshold Insensitive Vcc or VEE Voltage Variation 

• Each Amplifier is Separately Strobed 



DUAL MECL 
CORE MEMORY 
SENSE AMPLIFIER 
INTEGRATED CIRCUIT 

MONOLITHIC SILICON 
EPITAXIAL PASSIVATED 



AAAAAAA 
W7WYY 




CERAMIC PACKAGE 
CASE 632 
TO 116 



CIRCUIT SCHEMATIC 




See General Information section for packaging 
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MC1543L (continued) 



MAXIMUM RATINGS (T A = +25°C unless otherwise noted.) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v C c 


+ 10 


Vdc 




vee 


-10 


Vdc 


Differential Input Voltage 


V|D 


±5.0 


Vdc 


Common-Mode Input Voltage 


V|CM 


±5.0 


Vdc 


Load Current 


•l 


25 


mA 


Power Dissipation (Package Limitation) 


Pd 






Ceramic Dual-ln-Line Package 




1000 


mW 


Derate above T A = +25°C 




6.7 


mW/°C 


Operating Temperature Range 


t a 


-55 to +125 


°C 


Storage Temperature Range 


T stg 


-65 to +150 


°C 



ELECTRICAL CHARACTERISTICS (Each Amplifier) (V cc = +5.0 Vdc ±5%. V EE = -5.2 Vdc ±5%, V ref = 0 54 V + 1%, 
T A = +25°C unless otherwise noted.) 



Characteristic 


Fig.No. 


Symbol 


Min 


Typ 


Max 


Unit 


Input Threshold Voltage 


8 


V-TH 


17 


20 


23 


mV 


Power Supply Currents 

(V 2 = v 3 = V n = V 12 = V 14 = 0) 


6 
6 


•cc 

'EE 




9.5 
26.5 


12 
33 


mAdc 
mAdc 


Input Bias Current 


7 


'IB 




3.5 


10 


MAdc 


Input Offset Current 


7 


ho 




0.05 


0.5 


MAdc 


Output Voltage High 


9 


V 0 H 


-0.85 


-0.8 


-0.67 


Vdc 


Output Voltage Low 


9 


vol 




-1.7 


-1.46 


Vdc 


Strobe Threshold Level 


10 


v S t 




-1.30 




Vdc 


Strobe Input Current High 


10 


<SH 




25 


50 


MAdc 


Strobe Input Current Low 


10 


'SL 




0.01 


0.1 


MAdc 


Input Common Mode Range 


14 


VCMR 


3.0 


4.0 




Vdc 


Input Threshold Range (by varying V re f) 


8 


VTHR 




1040 




mV 


Power Dissipation 


6 


Pd 




185 


230 


mW 


Reference Supply Input Current (Pin 13) 


6 


Iref 




10 


40 


MA 


SWITCHING CHARACTERISTICS 


Propagation Delay (Input to Output) 


1 


tio 




28 


35 


ns 


Propagation Delay (Strobe to Output) 


12 


tso 




16 


20 


ns 


Strobe Release Time 


12 


tSR 




18 


30 


ns 


Recovery Time (Differential-Mode) 
(e in = 400mVdc) 


13 


tDR 




10 


15 


ns 


Recovery Time (Common-Mode) 
(e in = 3.0Vdc) 


14 


tCMR 




3.0 


15 


ns 


Strobe Width Minimum 


12 


ts 




8.0 




ns 


TEMPERATURE TESTS (-55°C to +1 25°C) 


Input Threshold Voltage 

T A = -55°C 
T A = +125°C 


8 


V-TH 


18 
15 


21.5 
18.5 


25 
22 


mV 


Input Bias Current 


7 


'IB 


2.2 


7.0 


20 


MAdc 


Input Offset Current 


7 


'IO 


0.02 


0.1 


1.0 


MAdc 
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MC1543L (continued) 



EQUIVALENT CIRCUIT 






5 "NOR" 
OUTPUTS 

6 "OB- 




TYPICAL CHARACTERISTICS 

(Vcc = +5.0 Vdc. Vee = -5.2 Vdc, V ref set for 20 mV Threshold, T A = +25°C unless otherwise noted.) 



FIGURE 1 - TYPICAL INPUT THRESHOLD 
versus TEMPERATURE 



FIGURE 2 - TYPICAL INPUT THRESHOLD 
versus REFERENCE VOLTAGE 



-55 -50 -25 



0 +25 +50 +75 

T A , AMBIENT TEMPERATURE (°C) 



FIGURE 3A - TYPICAL INPUT THRESHOLD versus V CC 
24i 



5.0 5.5 6.0 

VCC. POSITIVE SUPPLY VOLTAGE (VOLTS) 



45 
40 

> 

1 35 
□ 

o 30 
x 

£ 25 
x 
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a. 
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x 

> 10 
5.0 







































Reco 
Th 
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Jed vol 
: V r ef 
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= 0.54 
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0.2 0.4 0.6 0.8 1.0 1.2 1.4 

V ref . REFERENCE VOLTAGE (VOLTS) 

FIGURE 3B - TYPICAL INPUT THRESHOLD versus Vee 



J. 22 



20 



2 

z 

£ 18 



-5.0 -5.5 
VEE. NEGATIVE SUPPLY VOLTAGE (VOLTS) 
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MC1543L (continued) 



TYPICAL CHARACTERISTICS (continued) 
(Vcc = +5 0 Vdc, V^e = -5 2 Vdc, v ref set for 20 mV Threshold, T A = +25°C unless otherwise noted.) 



FIGURE 4 - TYPICAL INPUT THRESHOLD 
versus INPUT PULSE WIDTH 



\ 



20 30 40 

t. INPUT PULSE WIDTH (ns) 



> -1.0 



-2.0 
-40 



FIGURE 5 - INPUT-OUTPUT TRANSFER 
CHARACTERISTICS (one output) 















"NOR' 


Output 




























-A 














M.5m\ 


/ Transitio 


n Width 





-30 -20 -10 0 +10 + 20 + 30 + 40 

e in , INPUT VOLTAGE (mV) 



TEST CIRCUITS 

(Vqc = +5 0 Vdc < V EE = -5-2 Vdc, V ref = 0.54 V, T A = +25°C unless otherwise noted.) 
FIGURE 6 - POWER SUPPLY CURRENT DRAIN 



+5.0 Vdc 



Unless otherwise specified 
V re f should be set for 
20 mV threshold 
(V re f = 0.4 V) 



-O- 3 
-O 4 



13 -O- 



7 



10 



-5.2 Vdc 



Vref 



FIGURE 7 - INPUT BIAS CURRENT 
INPUT OFFSET CURRENT 

+5.0 Vdc v ref 




FIGURE 8 - INPUT THRESHOLD LEVEL 

+5.0 Vdc 



to voltmeter 



^ 990 

* +0.1% 



: io 

• +0.1% 



1 


13 




14 


2 






10 


11 






4 


3 




12 






5 




9 


7 





Vref 



FIGURE 9 - OUTPUT VOLTAGE LEVELS 

+5.0 Vdc V ref 
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MC1543L (continued) 



TEST CIRCUITS (continued) 



FIGURE 10 - STROBE THRESHOLD LEVEL 
STROBE INPUT CURRENTS 



Vref 




1 

2 13 
11 H (O 

3 
12 

10 

5 



7 '"K^' 



<1.0k 
> Precisii 



FIGURE 12 - PROPAGATION DELAY - STROBE TO 
OUTPUT and STROBE RELEASE TIME 

+5.0 Vdc V ref 



5.1 kiT!^ 



51 : ► ±1% 



11 14 
3 

Ol 12 10 



(to dual-trace 
oscilloscope) 



4j<> 

9 
5 



STROBE 
INPUT 



<S0— - 



-5.2 Vdc 
- 0.7 V 
50% 



(to dual-trace 

oscilloscope) 



" T 



50% 



FIGURE 11 - PROPAGATION DELAY - 
INPUT TO OUTPUT 




FIGURE 13 - DIFFERENTIAL MODE RECOVERY TIME 
(See definition section) 



+5.0 Vdc v ref 



(to oscil 



X 



IK""* 

P) I" 
I 



L 1 



1 

2 


13 


11 


14 


3 




12 


10 




4 




9 




5 


7 





(to oscilloscope) 



(to oscilloscope) 



T 



DIFFERENTIAL 400 mV 
INPUT 



10 ns/ J 


t 10% 






E tpLH = 2.0 ns 






h tQR 
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MC1543L (continued) 



TEST CIRCUITS (continued) 

FIGURE 14 - COMMON MODE RECOVERY TIME 
COMMON MODE INPUT RANGE 
(See definition section) 



+5.0 Vdc v ref 




100 mV 



max 



DEFINITIONS 



1)0 Input Offset Current - The difference between amplifier 
input current values |Ija — l2A| or |'1B _ '2B|- 

Ish Strobe High Current - The amount of input current when 
the strobe pin is grounded. 

'SL Strobe Low Current — The leakage current when the strobe 
input is tied to the negative supply. 

Pq Power Dissipation — The amount of power dissipated in the 
unit. 

t£MR Common-Mode Recovery Time — The minimum time by 
which the strobe input may follow the high level common 
mode Input signal without causing a signal to appear at the 
amplifier output. 

*DR Differential-Mode Recovery Time - Differential recovery 
time, the minimum time by which the strobe input may 
follow the high level differential input signal without causing 
a signal to appear at the amplifier output. 

t|0 Propagation Delay, Amplifier Input to Amplifier Output - 
The time required for the amplifier output to reach 50% of 
Its final value as referenced to 60% of the level of the pulse 

input. (Amplifier input - 25% over set threshold or approxi- 
mately 26 mVdc.) 

t$ Strobe Width - The amount of time the strobe must be high 
to obtain a given output. Minimum strobe width is that min- 
imum time required to causa the output to complete a full 
•wing Vql to Vqh or Vqh to Vol- 



tso Propagation Delay, Strobe Input to Amplifier Output - The 
time required for the amplifier output pulse to achieve 50% 
of its final value referenced to 50% of the strobe input pulse 
at pins 4 or 10. 

tsR Strobe Release Time - The time required for the output to 
change to 50% of its swing after the strobe reaches 50% of 
its level going low. A dc level of 50 mV is the input signal. 

V CMR Maximum Common-Mode Input Range - The common-mode 
input voltage which causes the output voltage level of the 
amplifier to change by 100 mV (strobe high). 

Vqh Output Voltage High - The high-level output voltage et pins 
6 and 8 with no input - or at pins 5 and 9 with input 
above threshold. 

v OL Output Voltage Low - The low-level output voltage at pins 
5 and 9 with no input - or at pins 6 and 8 with input above 
threshold. 

V ST Strobe Threshold Level - The voltage at which the strobe 
turns the emplifier to the ON state. 

Vjh Input Threshold — Input pulse amplitude at pins 2, 3, 1 1, or 
12 that causes the output gate to just reach its new value, 

Vql or Vqh 

Vjhr Input Threshold Range - The maximum spread of input 
threshold level that can be attained by varying the threshold 
voltage reference, V r0 f . 
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/ WC7900C \ "^.vevoltaqerequiaiob. 
Series 



MC7900C SERIES THREE-TERMINAL 
NEGATIVE VOLTAGE REGULATORS 

The MC7900C Series of fixed output negative voltage regulators 
are intended as complements to the popular MC7800C Series devices. 
These negative regulators are available in the same seven-voltage 
options as the MC7800C devices. In addition, two extra voltage 
options commonly employed in MECL systems are also available 
in the negative MC7900C Series. 

Available in fixed output voltage options from -2.0 to -24 volts, 
these regulators employ current limiting, thermal shutdown, and 
safe-area compensation - making them remarkably rugged under 
most operating conditions. With adequate heat-sinking they can 
deliver output currents in excess of 1 .0 ampere. 



No External Components Required 

Internal Thermal Overload Protection 

Internal Short-Circuit Current Limiting 

Output Transistor Safe-Area Compensation 

Packaged in the Plastic Case 199-04 

(Pin Compatible with the VERSAWATT f or TO-220) 
Or Hermetic TO-3 Type Metal Power Package 



SCHEMATIC DIAGRAM 



o 



rC 



< 



20 k 20 k K, 



DEVICE TYPE/NOMINAL OUTPUT VOLTAGE 

MC7902C - 2.0 Volts MC7906C - 6.0 Volts MC791 5C - 1 5 Volts 
MC7905C - 5.0 Volts MC7908C - 8.0 Volts MC7918C - 18 Volts 

MC7905.2C - 5.2 Volts MC791 2C - 1 2 Volts MC7924C - 24 Volts 

'Trademark of Radio Corporation of Amarica. 



THREE-TERMINAL 
NEGATIVE FIXED 
VOLTAGE REGULATORS 

MONOLITHIC SILICON 
INTEGRATED CIRCUITS 







K SUFFIX 
METAL PACKAGE 
CASE 11 

(TO-3 TYPE) 


( © © ] 

\ ONO OUTPUT I 
V (Bl <E> / 

\ CASE / 
\ INPUT / 



P SUFFIX 




PLASTIC PACKAGE 




CASE 19904 




Pin 1 GND (B) 




Pin 2 Output (E) 




Pin 3 Input (C) 




Heat sink surface connected 




to pin 3. 





STANDARD APPLICATION 



MC79XXC 



3 or Case 
lnputt>-e— O- 

Gin* 1 ST 
0.33 mF-T" T 



vixCo" 



A common ground is required between the 
input and the output voltages. The input volt- 
age must remain typically 2.0 V more negative 
even during the hjgh point on the input ripple 
voltage. 

XX = these two digits of the type number indi- 
cate voltage. 
* = Cj n is required if regulator is located an 
appreciable distance from power supply 
filter. 

•* = Co improves stability and transient re- 
sponse. 
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MC7900C Series (continued) 



MC7900C Series MAXIMUM RATINGS (T A = +25°C unless otherwise noted.) 



Rating 


Symbol 


Value 


Unit 


Input Voltage (2.0 V - 18 V) 


v in 




Vdc 


(24 V) 


-40 




Power Dissipation and Thermal Characteristics 








Plastic Package 








T A = +25°C 


P D 


2.0 


Watts 


Derate above T A = +25°C 




20 


mW/°C 


Thermal Resistance. Junction to Air 


*JA 


50 


°C/W 


T C = +25°C 


PD 


15 


Watts 


Derate above Tq = +95°C (See Figure 1) 


1/^JC 


500 


mW/°C 


Thermal Resistance, Junction to Case 




2.0 


°C/W 


Metal Package 








T A = +25°C 


PD 


2.5 


Watts 


Derate above T A = +25°C 


1 /0JA 


28.6 


mW/°C 


Thermal Resistance, Junction to Air 


0JA 


35 


°C/W 


T C = +25°C 


PD 


15 


Watts 


Derate above Tq = +65°C 


1 ^JC 


250 


mW/°C 


Thermal Resistance, Junction to Case 




4.0 


°C/W 


Storage Junction Temperature Range 


T stg 


-20 to +150 


°C 


Operating Junction Temperature Range 


Tj 


Oto +125 


°C 



MC7902C ELECTRICAL CHARACTERISTICS (V, n = -10 V, lp = 500 mA, 0°C <Tj < +125°C unless otherw.se noted.) 



Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Output Voltage (Tj = +25°C) 


v 0 


-1.92 


-2.00 


-2.08 


Vdc 


Input Regulation 

(Tj = +25°C, l 0 = 100 mA) 
-7.0 Vdc>V jn >-25 Vdc 
-8.0 Vdc^V in ^-12 Vdc 


Re 9in 




8.0 
4.0 


20 
10 


mV 


(Tj = +25°C, l 0 = 500 mA) 
-7.0 Vdc>V jn >-25 Vdc 
-8.0 Vdc>V jn > -12 Vdc 






18 

8.0 


40 

20 




Load Regulation 
Tj = +25°C, 5.0 mA < Iq < 1 5 A 
250 mA <l 0 <750 mA 


Re 9load 




70 
20 


120 
60 


mV 


Output Voltage 

-7.0 Vdc>V in >-20 Vdc, 5.0 mA <l 0 <1.0A, P<15 W 


vo 


-1.90 




-2.10 


Vdc 


Quiescent Current (Tj = +25°C) 


>B 




4.3 


8.0 


mA 


Quiescent Current Change 
-7.0 Vdc^V in >-25 Vdc 
5.0 mA <l 0 <1.5 A 


aIb 






1.3 
0.5 


mA 


Output Noise Voltage (T A = +25°C, 10 Hz <f < 100 kHz) 


v n 




40 




MV 


Long-Term Stability 








20 


mV/I.Ok Hrs 


Ripple Rejection (Iq = 20 mA, f = 120 Hz) 


RR 




65 




dB 


Input-Output Voltage Differential 
l 0 = 10 A, Tj = +25°C 


|Vin-V 0 | 




• 3.5 




Vdc 


Average Temperature Coefficient of Output Voltage 
l 0 = 5.0 mA, 0°C <T A < + 125°C 


TCVq 




-1.0 




mV/°C 
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MC7900C Series (continued) 



MC7905C ELECTRICAL CHARACTERISTICS (V in = -10 V, l 0 = 500 mA, 0°C <Tj < +125°C, unless otherwise noted .) 



Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Uutput voltage \\ j - +zo o 


V 0 


-4.8 


-5.0 


-5.2 


Vdc 


Input Regulation 
(Tj = +25°C, Iq = 100 mA) 
-7.0 Vdc>Vf n >-25 Vdc 
-8.0 Vdc >Vj n >-12 Vdc 
(Tj = +25°C, l 0 = 500 mA) 
— /.w vuc "in *3 vul 
-8.0 Vdc > V in >-12 Vdc 


Re 9in 


- 
- 


7.0 
2.0 

35 
8.0 


50 
25 

100 

50 


mV 


Load Regulation 
Tj = +25°C, 5.0 mA <l 0 < 1.5 A 
250mA<l O <750mA 


Reload 




11 

4.0 


100 
50 


mV 


Output Voltage 

-7.0 Vdc > V in >-20 Vdc. 5.0 mA <l 0 < 1.0 A, P < 15 W 


v 0 


-4.75 




-5.25 


Vdc 


Quiescent Current (Tj = +25°C) 


<B 




4.3 


8.0 


mA 


Quiescent Current Change 
-7.0 Vdc>V in >-25 Vdc 
5.0mA<l O <15 A 


AI B 






1.3 
0.5 


mA 


Output Noise Voltage (T A = +25°C, 10 Hz <f < 100 kHz) 


v N 




40 




JiV 


Long-Term Stability 


AV 0 /At 






20 


mV/1.0k Hrs 


Ripple Rejection (l 0 = 20 mA, f = 120 Hz) 


RR 




70 




dB 


Input-Output Voltage Differential 
l 0 = 1.0 A. Tj = +25°C 


|v in -v 0 | 




2.0 




Vdc 


Average Temperature Coefficient of Output Voltage 
l 0 = 5.0 mA, 0°C<T A < + 125°C 


TCV 0 




-1.0 




mV/°C 


MC7905.2C ELECTRICAL CHARACTERISTICS ( V in = -10 V, l 0 = 500 mA, 0°C <Tj < +125°C, unless otherwise noted ) 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Output Voltage (Tj = +25°C) 


v 0 


-5.0 


-5.2 


-5.4 


Vdc 


Input Regulation 
(Tj = +25°C, Iq = 100 mA) 
-7.2 Vdc^Vj n >-25 Vdc 
-8.0 Vdc>V jn >-12 Vdc 
(Tj - +25°C, Iq = 500 mA) 
-7.2 Vdc>V jn >-25 Vdc 
-8.0 Vdc>V jn >-12 Vdc 


Reg in 




8.0 
2.2 

37 
8.5 


52 
27 

105 
52 


mV 


Load Regulation 
Tj = +25°C, 5.0 mA < l 0 < 1 5 A 
250 mA <lo <750 mA 


Reg | 0 ad 




12 
4.5 


105 
52 


mV 


Output Voltage 

-7.2 Vdc > V in >-20 Vdc, 5.0 mA<l 0 <1.0A,P<15 W 


Vo 


-4.94 




-5.46 


Vdc 


Quiescent Current (Tj = +25°C) 


>B 




4.3 


8.0 


mA 


Quiescent Current Change 
-7.2 Vdc^V in >-25 Vdc 
5.0mA<l O <1.5 A 


AI B 






1.3 
0.5 


mA 


Output Noise Voltage (T A = +25°C, 10 Hz <f < 100 kHz) 


v N 




42 




MV 


Long-Term Stability 


AVQ/At 






20 


mV/1.0k Hrs 


Ripple Rejection (Iq = 20 mA, f = 120 Hz) 


RR 




68 




dB 


Input-Output Voltage Differential 
Iq » 10 A, Tj = +25°C 


|v in -v 0 | 




2.0 




Vdc 


Average Temperature Coefficient of Output Voltage 
l 0 -5.0mA. 0°C<T A < + 125°C 


TCVq 




-1.0 




mV/°C 
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MC7900C Series (continued) 



MC7906C ELECTRICAL CHARACTERISTICS (V in = -11 V, l 0 = 500 mA, 0°C <Tj < +125°C unless otherwise noted.) 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Output Voltage (Tj = +25°C) 


v 0 


-5.75 


-6.0 


-6.25 


Vdc 


Input Regulation 
(Tj = +25°C, l 0 = 100 mA) 
-8.0 Vdc > Vj n > -25 Vdc 
-9.0 Vdc>V in -13 Vdc 
(Tj = +25°C, l 0 = 500 mA) 
-8.0 Vdc>V jn >-25 Vdc 
-9.0 Vdc>V in >-13 Vdc 


Reg in 


_ 


9.0 
3.0 

43 
10 


60 
30 

120 
60 


mV 


Load Regulation 
Tj = +25°C, 5.0 mA <l 0 < 15 A 
250 mA <l 0 < 750 mA 


Re9load 




13 

5.0 


120 
60 


mV 


Output Voltage 
-8.0 Vdc > V in > -21 Vdc, 5.0 mA < l 0 < 1 0 A, P < 15 W) 


v 0 


-5.7 




-6.3 


Vdc 


Quiescent Current (Tj = +25°C) 


>B 




4.3 


8.0 


mA 


Quiescent Current Change 
-8.0 Vdc>V in >-25 Vdc 
5.0 mA <l 0 <1.5 A 


AI B 






1.3 
0.5 


mA 


Output Noise Voltage (T A = +25°C, 10 Hz <f < 100 kHz) 


vn 




45 




MV 


Long-Term Stability 


AV 0 /At 






24 


mV/I.OkHrs 


Ripple Rejection (Iq = 20 mA, f = 1 20 Hz) 


RR 




65 




dB 


Input-Output Voltage Differential 
l 0 = 10 A. Tj = +25°C 


|V in -Vol 




2.0 




Vdc 


Average Temperature Coefficient of Output Voltage 
l 0 = 5.0 mA, 0°C <T A < + 125°C 


TCV 0 




-1.0 




mV/°C 


MC7908C ELECTRICAL CHARACTERISTICS (V m = -14 V, l 0 = 500 mA, 0°C <Tj < +125°C unless otherwise noted.) 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Output Voltage (Tj = +25°C) 


v 0 


-7.7 


-8.0 


-8.3 


Vdc 


Input Regulation 

(Tj = +25°C, l 0 = 100 mA) 
-10.5 Vdc>V in >-25 Vdc 
-11 Vdc>V in > -17 Vdc 
(Tj = +25°C, l 0 = 500 mA) 
-10.5 Vdc > V jn > -25 Vdc 
-11 Vdc > V in > -17 Vdc 


Regin 




12 

5.0 

50 
22 


80 
40 

160 
80 


mV 


Load Regulation 
Tj = +25°C, 5.0 mA < l 0 < 1 5 A 
250 mA <l 0 <750 mA 


Re 9load 




26 
9.0 


160 
80 


mV 


Output Voltage 

-10.5 Vdc > V jn > -23 Vdc, 5.0mA<l 0 < 1.0 A, P<15W 


v 0 


-7.6 




-8.4 


Vdc 


Quiescent Current (Tj = +25°C) 


>B 




4.3 


8.0 


mA 


Quiescent Current Change 
-10.5 Vdc > V jn > -25 Vdc 
5.0 mA <l 0 <15 A 


AI B 






1.0 
0.5 


mA 


Output Noise Voltage (T A = +25°C, 10 Hz <f < 100 kHz) 


v N 




52 




MV 


Long-Term Stability 


AVQ/At 






32 


mV/1.0kHrs 


fl/pp/e Rejection (Iq = 20 mA, f = 120 Hz) 


RR 




62 




dB 


Input-Output Voltage Differential 
l 0 = 1.0A.Tj = +25 o C 


|v in -v 0 | 




2.0 




Vdc 


Average Temperature Coefficient of Output Voltage 
l 0 = 5.0 mA, 0°C <T A < + 125°C 


TCVq 




-1.0 




mV/°C 
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MC7900C Series (continued) 



MC7912C ELECTRICAL CHARACTERISTICS (V jn = -19 V, l 0 = 500 mA, 0°C <Tj < +125°C, unless otherwise noted.) 



Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Output Voltage (Tj = +25°C) 


v 0 


-11.5 


-12 


-12.5 


Vdc 


Input Regulation 
(Tj = +25°C, l 0 = 100 mA) 
-14.5 Vdc >V in >-30 Vdc 
-id vac ^ V|p ^ - z z vac 
(Tj = +25°C, l 0 = 500 mA) 
-14.5 Vdc >V in >-30 Vdc 
-16 Vdc>V in >-22 Vdc 


Regjn 


- 
- 


13 
6 0 

55 
24 


120 
60 

240 
120 


mV 


Load Regulation 
Tj = +25°C, 5.0 mA <l 0 < 1.5 A 
250 mA<l O <750 mA 


Re 9load 




46 

17 


240 
120 


mV 


Output Voltage 

-14.5 Vdc>V in >-27 Vdc, 5.0 mA <l 0 <1.0A, P<15W 


vo 


-11.4 




-12.6 


Vdc 


Quiescent Current (Tj = +25°C) 


>B 




4.4 


8.0 


mA 


Quiescent Current Change 
-1 4.5 Vdc > V in > -30 Vdc 
5.0 mA <I Q <1.5A 








1.0 
0.5 


mA 


Output Noise Voltage (T A = +25°C, 10 Hz <f < 100 kHz) 


v n 




75 




/iV 


Long-Term Stability 


AV 0 /At 






48 


mV/1.0 k Hrs 


Ripple Rejection (Iq = 20 mA, f = 120 Hz) 


RR 




61 




dB 


Input-Output Voltage Differential 
Iq = 1.0 A.Tj = +25°C 


|V in -V 0 | 




2.0 




Vdc 


Average Temperature Coefficient of Output Voltage 
Iq = 5.0 mA. 0°C <T A <+125°C 


TCV 0 




-1.0 




mV/°C 


MC7915C ELECTRICAL CHARACTERISTICS (V in = -23 V, l 0 = 500 mA. 0°C <Tj < +125°C, unless otherwise noted.) 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Output Voltage (Tj = +25°C) 


vo 


-14.4 


-15 


-15.6 


Vdc 


Input Regulation 
(Tj = +25°C, l 0 = 100 mA) 
-17.5 Vdc>V jn >-30 Vdc 
-20 Vdc>V jn >-26 Vdc 
(Tj = +25°C, l 0 = 500 mA) 
-17.5 Vdc^Vjp >-30 Vdc 
-20 Vdc>V in >-26 Vdc 


Reg in 




14 

6.0 

57 
27 


150 

75 

300 
150 


mV 


Load Regulation 
Tj = +25°C, 5.0 mA <l 0 <15 A 
250 mA <l 0 <750 mA 


R e9load 




68 
25 


300 
150 


mV 


Output Voltage 

-1 7.5 Vdc > V jn > -30 Vdc, 5.0 mA < l 0 < 1 0 A, P < 1 5 W 


vo 


-14.25 




-15.75 


Vdc 


Quiescent Current (Tj = +25°C) 


>B 




4.4 


8.0 


mA 


Quiescent Current Change 
-17.5 Vdc > V jn ^-30 Vdc 
5.0 mA <l 0 < 1.5 A 








1.0 
0.5 


mA 


Output Noise Voltage (T A = +25°C, 10 Hz <f < 100 kHz) 


v N 




90 




MV 


Long-Term Stability 


AV 0 /At 






60 


mV/I.Ok Hrs 


Ripple Rejection (Iq - 20 mA, f = 120 Hz) 


RR 




60 




dB 


Input-Output Voltage Differential 
Iq - 1-OA.Tj = +25°C 


|V in -V 0 | 




2.0 




Vdc 


Average Temperature Coefficient of Output Voltage 
l 0 - 5.0 mA, 0°C <T A <+125°C 


TCV 0 




-1.0 




mV/°C 



5-13 



MC7900C Series (continued) 



MC7918C ELECTRICAL CHARACTERISTICS (V in = -27 V, l 0 = 500 mA, 0°C <Tj < +125°C, unless otherwise noted.) 



Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Hutnut V/nltanp IT i = +9R 0 PJ 


\lr\ 
v O 


-17.3 


-18 


-18.7 


Vdc 


Input Regulation 
(Tj = +25°C ( Iq = 100 mA) 
-21 Vdc>V in >-33 Vdc 
-24 Vdc ^ Vj n ^ -30 Vdc 


^ e 9jn 


- 


25 
1 0 


180 
90 


mV 


(Tj = +25°C, Iq = 500 mA) 
-21 Vdc > V jn > -33 Vdc 
-24 Vdc>V in >-30 Vdc 




- 


90 
50 


360 
180 




Load Regulation 
Tj = +25°C, 5.0mA <I 0 <1.0A 
250 mA <l 0 <750 mA 


Reg | oaa - 




110 

55 


360 
180 


mV 


Output Voltage 

-21 Vdc > V in > -33 Vdc, 5.0 mA < l 0 < 1 0 A, P < 15 W 


VO 


-17.1 




-18.9 


Vdc 


Quiescent Current (Tj = +25°C) 


>B 




4.5 


8.0 


mA 


Quiescent Current Change 
-21 Vdc > V jn ^-33 Vdc 
5.0 mA <l 0 <10 A 


Al B 






1.0 
0.5 


mA 


Output Noise Voltage (T A = +25°C, 10 Hz <f < 100 kHz) 


VN 




110 




MV 


Long-Term Stability 


AVQ/At 






72 


mV/1.0kHrs 


Ripple Rejection (Iq = 20 mA, f = 120 Hz) 


RR 




59 




dB 


Input-Output Voltage Differential 
l 0 = 1.0 A, Tj = +25°C 


|v in -v 0 | 




2.0 




Vdc 


Average Temperature Coefficient of Output Voltage 
Iq = 5.0 mA, 0°C <T A < + 125°C 


TCV 0 




-1.0 




mV/°C 


MC7924C ELECTRICAL CHARACTERISTICS (V, n = -33 V, l 0 = 


500 mA, 0°C <Tj <+125°C, unless otherwise noted.) 




Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Output Voltage (Tj = +25°C) 


vo 


-23 


-24 


-25 


Vdc 


Input Regulation 

(Tj = +25°C, Iq = 100 mA) 
-27 Vdc>V in >-38 Vdc 
-ju vac V| n - jo vac 


Reg in 




31 
14 


240 
120 


mV 


(Tj = +25°C. I 0 = 500 mA) 
-27 Vdc > V in > -38 Vdc 
-30 Vdc^V in >-36 Vdc 






118 

70 


480 
240 




Load Regulation 
Tj = +25°C, 5.0 mA < l 0 < 1 0 A 
250 mA <l 0 <750 mA 


Reg| 0ad 




150 
85 


480 
240 


mV 


Output Voltage 

-27 Vdc > V in > -38 Vdc, 5.0 mA < l 0 < 1 0 A. P < 15 W 


v 0 


-22.8 




-25.2 


Vdc 


Quiescent Current (Tj = +25°C) 


<B 




4.6 


8.0 


mA 


Quiescent Current Change 
-27 Vdc>V in >-38 Vdc 
5.0 mA <I Q <1.0A 








1.0 
0.5 


mA 


Output Noise Voltage (T A = +25°C ( 10 Hz <f < 100 kHz) 


Vn 




170 




MV 


Long-Term Stability 


AVQ/At 






96 


mV/1.0kHrs 


Ripple Rejection (Iq = 20 mA, f = 1 20 Hz) 


RR 




56 




dB 


Input-Output Voltage Differential 
l 0 = 1.0 A.Tj = +25°C 


|Vin-V 0 | 




2.0 




Vdc 


Average Temperature Coefficient of Output Voltage 
l 0 = 5.0 mA, 0°C <T A < + 125°C 


TCV 0 




-1.0 




mV/°C 
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MC7900C Series (continued) 



TYPICAL CHARACTERISTICS 

(T/\ = +25°C unless otherwise noted.) 



FIGURE 1 - MAXIMUM AVERAGE POWER DISSIPATION AS 
A FUNCTION OF AMBIENT TEMPERATURE (CASE 199 04) 



FIGURE 2 - MAXIMUM AVERAGE POWER DISSIPATION AS A 
FUNCTION OF AMBIENT TEMPERATURE (TO 3 TYPE PACKAGE) 
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FIGURE 3 - PEAK OUTPUT CURRENT AS A FUNCTION OF 
INPUT-OUTPUT DIFFERENTIAL VOLTAGE 



FIGURE 4 - RIPPLE REJECTION AS A FUNCTION 
OF FREQUENCY 




0 3.0 6.0 9.0 12 15 18 21 24 27 30 
iVjn-Voutl. INPUT-OUTPUT VOLTAGE DIFFERENTIAL (VOLTS) 



2 60 

















































V in 


= -11 V 
= -6.0 V 
= 20 mA 




















































-v 0 

"0 























































































































































































































































































































































































































































































































1.0 k 10 k 

f. FREQUENCY (Hz) 



FIGURE 5 - RIPPLE REJECTION ASA FUNCTION OF 
OUTPUT VOLTAGES 



FIGUR E 6 - OUTPUT VOLTAGE AS A FUNCTION 
OF JUNCTION TEMPERATURE 
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MC7900C Series (continued) 



TYPICAL CHARACTERISTICS (continued) 



FIGURE 7 - QUIESCENT CURRENT AS A FUNCTION 
OF TEMPERATURE 
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DEFINITIONS 

Line Regulation - The change in output voltage for a change in 
the input voltage. The measurement is made under conditions of 
low dissipation or by using pulse techniques such that the average 
chip temperature is not significantly affected. 

Load Regulation - The change in output voltage for a change in 
load current at constant chip temperature. 

Maximum Power Dissipation - The maximum total device dissi- 
pation for which the regulator will operate within specifications. 

Quiescent Current - That part of the input current that is not 
delivered to the load. 

Output Noise Voltage - The rms ac voltage at the output, with 
constant load and no input ripple, measured over a specified fre- 
quency range. 

Long Term Stability - Output voltage stability under accelerated 
life test conditions with the maximum rated voltage listed in the 
devices' electrical characteristics and maximum power dissipation. 



OUTLINE DIMENSIONS 




LEAO CONFIGURATION: 
PIN 1. GNO 

2. OUTPUT 
CASE: INPUT 



OIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAI 


A 




39.37 




1.550 


■ 




21.08 




0.830 


q 


6 35 


7H 


9-250 


PW 


0 


0.99 


1.09 


0.039 


0.043 


E 




343 




0.135 


F 


29.90 


30.40 


1.177 


1.197 


G 


10.67 


11.18 


0.420 


0.440 


H 


533 


559 


6.210 


0.2*6 


J 


16 64 


17 IS 


0.655 


0.675 


K 


11.18 


12.19 


0.440 


0.480 


Q 


3.84 


4.09 


0.151 


0.161 


H 




26.67 




1 050 



Lttdt ire told pUltd copp* cored Kovir* 
'Tridemtrk ol Wtftinghoutt Electric Corporal 
Ground conntcttd to am. 




J it 0 L 

132 I f 
LEAO CONFIGURATION: 

PIN 1. GND 

PIN 2. OUTPUT 

PIN 3. INPUT 

Hen sink surface connected to pin 3 



DIM 


r.:iMi.'i it 1 j.HBHnidiH 


16.08 


16.33 




0.643 




12.57 


12.83 


0.495 


0.505 




3.18 


3.43 


Q.12S 


9-1* 




051 


0.76 


0.020 


0.030 




3.61 


3.86 


0.142 


0.152 




254 


BSC 


0.10 


esc 




Z.67 


2.92 


0.105 






0.43 


0.69 


0.017 






14.73 


14.99 


0.580 


0.590 




MS 


2.41 


0.0« 


0.H5 




J 8 


YP 


3° 


TYP 




1.47 


1.73 


0.058 


0 066 




4.78 


5 03 ■ 


O.lU 


6iH 




191 


}.l6 


00)4 


00*5 




6.81 


0.86 


o.oJi 


6.034 




6.99 


7.24 


0.275 


0.2*5 




6 2* 


646 


9>5 





NOTES 

I OIM "G" IS TO CENTER OF LEAOS 
PLASTIC PACKAGE 
CASE 199-04 
PSUFFIX 
Wiqht < 2 48 yams 
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MC7900C Series (continued) 



APPLICATIONS INFORMATION 



Design Considerations 

The MC7900C Series of fixed voltage regulators are designed 
with Thermal Overload Protection that shuts down the circuit 
when subjected to an excessive power overload condition, Internal 
Short-Circuit Protection that limits the maximum current the cir- 
cuit will pass, and Output Transistor Safe-Area Compensation that 
reduces the output short-circuit current as the voltage across the 
pass transistor is increased. 

In many low current applications, compensation capacitors are 
not required. However, it is recommended that the regulator 
input be bypassed with a capacitor if the regulator is connected 



to the power supply filter with long wire lengths, or if the output 
load capacitance is large. An input bypass capacitor .should be 
selected to provide good high-frequency characteristics to insure 
stable operation under all load conditions. A 0.33 mF or larger 
tantalum, mylar, or other capacitor having low internal impedance 
at high frequencies should be chosen. If an aluminum electro- 
lytic capacitor is used, its value should be 1.0 nf or larger. The 
bypass capacitor should be mounted with the shortest possible 
leads directly across the regulators input terminals. Normally good 
construction techniques should be used to minimize ground loops 
and lead resistance drops since the regulator has no external 
sense lead. Bypassing the output is also recommended. 



FIGURE 8 - CURRENT REGULATOR 



-20 V 
Input* 



Gnd < 



:lomf 



^10 tiF 



» Gnd 



The MC7902, -2.0 V regulator can be used as a constant current 
source when connected as above. The output current is the sum of 
resistor R current and quiescent bias current as follows: 

2 V 

The quiescent current for this regulator is typically 4.3 mA. 
The 2.0 volt regulator was chosen to minimize dissipation and to 
allow the output voltage to operate to within 6.0 V below the 
input voltage. 



FIGURE 9 - CURRENT BOOST REGULATOR 

(-5.0 V @ 4.0 A, with 5.0 A current limiting) 




'Mounted on common heat sink. Motorola MS 10 or equivalent. 
When a boost transistor is used, short-circuit currents are equal 
to the sum of the series pass and regulator limits, which are 
measured at 3.2 A and 1.8 A respectively in this case. Series pass 
limiting is approximately equal to 0.6 V/Rsc- Operation beyond 
this point to the peak current capability of the MC7905C is pos- 
sible if the regulator is mounted on a heat sink; otherwise thermal 
shutdown will occur when the additional load current is picked up 
by the regulator. 



FIGURE 10 - OPERATIONAL AMPLIFIER SUPPLY 

(±15 V@ 1.0 A) 



+ 20 V 
Input 



n 



0.33/iF/rs /rvl.OjiF 



I 



O- MC7815C 



-20 V 
Input 



+ 15 V 
Output 



FIGURE 11 - TYPICAL MECL SYSTEM POWER SUPPLY 

(-5.2 V @ 4.0 A and -2.0 V @ 2.0 A; for PC Board) 
-12 V -5.2 V 



I nput 



Output 



1.0MF5fe X 1N4 ° 01 
3 ^ ^orEquiv 



O- MC7915C 



-15 V 
Output 




The MC7815and MC7915 positive and negative regulators may 
be connected as shown to obtain a dual power supply for oper- 
ational amplifiers. A clamp diode should be used at the output of 
the MC7815to prevent potential latch-up problems. 



When current-boost power transistors are used, 47-ohm base-to- 
emitter resistors (R) must be used to bypass the quiescent current 
at no load. These resistors, in conjunction with the Vgg of the 
NPN transistors, determine when the pass transistors begin con- 
ducting. The 1-ohm and 4-ohm dropping resistors were chosen to 
reduce the power dissipated in the boost transistors but still leave 
at least 2.0 V across these devices for good regulation. 
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MCM7001L 
MCM7001L-1 



RANDOM ACCESS MEMORY 



Advance Information 



1024-BIT STATIC RANDOM ACCESS MEMORY 

The MCM7001 memory is fabricated with high-density, highly- 
reliable, N-channel, metal-gate MOS technology. The device utilizes 
low-voltage inputs (except Chip Select) and on-chip address registers, 
and has low power consumption. Low output capacitance and a Chip 
Select input allow memory expansion without speed degradation. 
The charge pump technique is used to automatically refresh all 
memory cells without affecting memory access. 

• Organized as 1024 Words of 1 Bit 

• Access Time = 55 ns Maximum (MCM7001 L) 

= 75 ns Maximum (MCM7001L-1 ) 

• Cycle Time = 180 ns Minimum 

• Static Operation 

• Low Power Dissipation 

640^W/Bit Maximum Active 
60/uW/Bit Maximum Standby 

• Differential Current Sinking Outputs 

• On-Chip Address Registers 

• Low-Voltage Inputs (Except Chip Select) 

• Chip Select for Memory Expansion 

• MCM7001L Direct Replacement for AMS7001 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 
(Referenced to most negative supply voltage, V§x ' 



Rating 


Symbol 


Value 


Unit 


Supply Voltages 


v D d 


-0.5 to + 25 


Vdc 


VREF 


-0.5 to +25 


Vdc 


v S s 


-0.5 to +10 


Vdc 


Input and Output Voltages 


Vin-Vout 


-0.5 to +25 


Vdc 


Operating Temperature Range 


T A 


0 to +70 


°C 


Storage Temperature Range 


T stg 


-55 to +125 


°C 



NOTE 1 : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended or maximum voltages 
for extended periods of time could affect device reliability. 



BLOCK 
DIAGRAM 



Data In (O in ) 6 O 



T 



— O 1 7 Oata Out (D 0( 
— 016 Data Out (D 0l 



MOS 

(N CHANNEL, METAL GATE) 

1024-BIT STATIC 
RANDOM ACCESS 
MEMORY 




CERAMIC PACKAGE 
CASE 694 





PIN ASSIGNMENT 




v S x 




• 


1 22 


A1 


AO 


2 cz; 




ZD 21 


A2 


v ss 


3 CZ 




I 20 


A3 


NC 


4 cz 




ZD 19 


A4 


QP 


5 cz 




ZD 18 


V D D 


Din 


6 cz 




ZD 1 1 


°out 


WE 


7 cz 




ZD 16 


Dout 


A9 


a cz 




ZD is 


VREF 


A8 


9 cz 




ZD14 


cs 


A7 


io cz 






NC 


A6 


ii cz 




ZD12 


A5 













This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 



This is advance information and specifications are subject to change v 
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MCM7001L,MCM7001L-1 (continued) 



RECOMMENDED OPERATING CONDITIONS (Full Temperature Range) 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltages 


Vdd 


74.7 


15.5 


16.3 


V 


Vref 


7.0 


7.5 


8.0 


V 


V SS 


0 


0 


0 


V 


vsx 


-2.7 


-3.0 


-3.3 


V 


Logic Levels 

Input High Voltage (A n , D in , WE) 


V|H 


4.0 




5.5 


V 


Input Low Voltage (A n , Dj n/ WE) 


V|L 


-1.0 


- 


0.8 


V 


Chip Select High Voltage 


V CSH 


V DD -1.0 




VdD + 10 


V 


Chip Select Low Voltage 


V CSL 


-1.0 




1.0 


V 


Charge Pump High Voltage 


Vp H 


8.0 




12 


V 


Charge Pump Low Voltage 


Vpl 


V SX - 2 0 




V S X " 5 0 


V 


Timing (tc$r and t CSf = 10 ns > 
Chip Select On Time 


TCS 


80 




500 


ns 


Chip Select Off Time 


T C5 


100 






ns 


Chip Select Rise Time 


tCSr 


5.0 




40 


ns 


Chip Select Fall Time 


l CSf 


5.0 




40 


ns 


Cycle Time (Read or Write) 


T C y C 


180 






ns 


Setup Time (A n , D jn , WE) 


T|S 


0 






ns 


Address Hold Time 


T Ah 


40 






ns 


Write Valid Time 


T Wv 


TCS + T IS 






ns 


Data In Valid Time 


T Dv 


T CS + T IS 






ns 


Charge Pump Input Frequency 
(See Figure 1 for waveform 
characteristics) 


fpump 


200 




1000 


kHz 



DC ELECTRICAL CHARACTERISTICS (Full operating voltage and temperature range unless otherwise noted.) 



Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Current (A n , Dj n ) 
(V| = 4.0 V, V cs = 0) 


•iH 




0.4 


1.0 


mA 


Write Enable Input Current (V| = 4.0 V, V cs = 0) 


'WH 






10 


mA 


Chip Select Input Current, Average Over Operating Mode 
(V A = V| L , T cyc = 180 ns) 


'CSH 






10 


mA 


Chip Select Low Input Current 
(V A = 4.0 V, V CS = 0) 


'CSL 






-11 


mA 


Differential Output Sink Current 


'DO 


0.2 






mA 


Supply Current, Unselected Mode 
(V CS = o) 


'sxu 






-100 


MA 


'DDU 




2.5 


3.0 


mA 


'refu 






60 


MA 


Supply Current, Operating Mode 
(T cyc = 180 ns) 


'sx 






-400 


PA 


'dd 




25 


35 


mA 


•ref 




6.0 


10 


mA 


AC ELECTRICAL CHARACTERISTICS (Full operating voltage and temperature range unless otherwise noted.) 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Access Time (IdO = 0 2 mA ' *CSr = 10 ns, MCM7001 L 
R L = 100 ohms, C L = 50 pF, Figure 2) MCM7001L-1 


T acc 




45 


55 
75 


ns 
ns 


Address Capacitance * 


V| = v ss , 

f = 1.0 MHz 


c A 




5.0 


6.0 


pF 


Write Enable Capacitance* 


C WE 




5.0 


6.0 


pF 


Data In Capacitance* 


Cdi 




5.0 


6.0 


pF 


Charge Pump Input Capacitance* 


Cqp 




65 


80 


pF 


Data Output Capacitance* 
(Vcs = V SS' f = 10 MHz) 


Cdo 






6.0 


pF 


Effective Chip Select Capacitance (Figure 3)* 


CCS(EFF) 




65 


80 


pF 



'Capacitances are periodically sampled rather than 100% tested. 
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MCM7001L, MCM7001L-1 (continued) 



FIGURE 1 - CHARGE PUMP OSCILLATOR WAVEFORM REQUIREMENTS 




J 



Characteristic 


Symbol 


Min 


Max 


Unit 


Rise Time 




100 




ns 


High Level Dwell Time 


t QPH 


100 




ns 


Fall Time 


tf 


100 


500 


ns 


Low Level Dwell Time 


T QPL 


100 




ns 



FIGURE 2 - MEMORY TIMING DIAGRAM 



Chip 
Select 



j^o% \ J \ 10%^/ 



Write 
Enable 



Data 
Out 
Current 



T is- 



90% 
Valid 



-TCS- 
T| S - 



Don't Care 



l CSr 



/o \ Don't \ 
\ Care ^ 



A°° n ' Care X X" 

10%-/ Care / 



— T acc ^J 



FIGURE 3 - MEASUREMENT OF EFFECTIVE CHIP SELECT CAPACITANCE 



r 



_TL 



'k 3K 



CS MCM7001 



The effective capacitance of the Chip Select input 
terminal Ccs(EFF) ' s determined by measuring the dif- 
ference in rise times of the voltage waveforms at point A 
with and without the Chip Select terminal connected. 

C CS(EFF) ^ K At r 
where K - l K /V (15 V) 
l K > 100 mA. 
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MCM7001L,MCM7001L-1 (continued) 



APPLICATIONS INFORMATION 



The MCM7001 static random access memory provides 
the high speed and low power required for large memory 
systems. Only a single clock input is required with this 
memory. Data Output and its complement can be detected 
using a differential amplifier for sensing. The outputs of 
several devices can be wire-ORed with no significant 
degradation in speed. 

Operation of the Charge Pump input is shown by the 
basic memory cell in Figure 4. Assume the arbitrary state 
of Q3 "on" and Q4 "off". In this state, C1 is charged and 
C2 discharged. Over a period of time, C1 will lose its 
charge due to leakage unless the charge is replenished. By 
driving the charge pump devices with an oscillator of the 
correct frequency, the memory will be refreshed. 

The Charge Pump oscillator must operate within the 
frequency and amplitude limits listed under Recommended 
Operating Conditions. These frequencies and voltages pro- 
vide low power consumption and static operation. The 
Charge Pump input does not need to be operated syn- 
chronously with any other input signal and has no effect 
on access time. 

The Charge Pump oscillator of Figure 5 uses the Charge 
Pump input capacitance of the MCM7001 as part of a 
Colpitts-type oscillator. The oscillator can drive from 8 to 
64 devices in a push-pull manner by connecting half of the 
RAM charge pump inputs to each end of the inductor. The 
zener and resistor are used to control the oscillator ampli- 
tude. The positive peak of the swing is determined by the 
zener voltage and the negative swing is 0.6 V below the 
VSS voltage (-5.2 V). It is important that the maximum 
voltage rating of the MC14049 feedback buffer be 
observed. 

Frequency of oscillation is dependent on the number 
of RAMs to be driven. The inductance is determined as 

1 

L * 

10 n CQpf 2 

where n = total number of RAMs, 

Cqp = charge pump capacitance, and 
f = frequency. 

Typical values will therefore be 



Frequency 


Number of RAMs 


Inductance (L) 


800 kHz 


8 


300 mH 




16 


150 MH 




32 


75 mH 




64 


37 juH 



Figures 6 and 7 show possible interface circuits for 
driving the address and data inputs of the MCM7001. The 
MC10125 MECL-to-MTTL translator is used if ECL logic 
is being interfaced to the memory card; if TTL is being 
used, an MTTL gate such as the MC3000 can be used. The 
pullup resistor at the output is needed to meet the re- 
quired "1" level. The extra drive circuitry shown in 
Figure 6 is required to drive the normally heavy load of 



the address inputs (approximately 400 pF for a 32 k x 2 
or 4 k x 16 memory board). This will maintain a fast 
access measured from the address input. The circuit of 
Figure 6 should also be used to drive the write enable 
input. The circuit of Figure 7 is capable of driving the 
four data inputs required in a 4 k x 16 memory board, 
but the circuit of Figure 6 should be used if more than 
four devices are being driven. Interface circuits MC3459 
(Quad TTL-to-N channel) and MC10177 (triple ECL-to-N 
channel) will be available in 1974 for system use. 

The Chip Select driver must charge its capacitive load 
with the specified rise time to maintain the fast access 
time. In addition, it must supply a small dc current in 
both the High and Low states. Figure 8 shows a MECL 
interface circuit which will drive a load of eight devices 
(one byte) to the required level of Vqd ± 1-0 vo,t - 
MECL level translation is first made through a differential 
amplifier. The amplifier turns on a switch which in turn 
drives the output transistors. In order to minimize rise 
time and overshoot, proper line integrity and termination 
must be used. Some rules for achieving this are found 
in the MECL System Design Handbook. 

Another approach for driving the Chip Select inputs, 
although slower, is to use the MC10127 dual clock driver 
for MECL systems or the MMH0026 for TTL systems. 

The data outputs, D ou t and D ou t, are current sinking 
terminals and require pullup resistors. If a logic "1" exists 
in the addressed location, D ou t will sink a minimum 
current of 200 /L/A toward ground, while D ou t is a high 
impedance. If a logic "0" exists, D ou t will be a high 
impedance and D ou t sinks current. The output data from 
the memory then is referenced around the supply voltage 
connected to the pullup resistors. 

A simple, fast, and reliable output sensing circuit is 
shown in Figure 9. The PNP transistors are used to trans- 
late the memory outputs to a voltage that can be detected 
by the differential amplifier. The 3.6 k-ohm resistors are 
used as 2.0 mA current sources that produce a 1.0-volt 
drop across the 510 ohm resistors. The voltage at the data 
outputs (D out and D ou t) ' s fixed at one diode drop above 
VRp_p. When one data output sinks current, less current is 
available across the 510 ohm resistor and a lesser voltage 
appears at that terminal of the differential amplifier 
(e.g., A200 /LtA = A100 mV; A400/iA = A200 mV). For a 
fast MECL system the MC1650 dual comparator should 
be used (propagation delay = 3.5 ns). It requires a low 
overdrive, low input switching current and has a latch for 
data storage. If desired, the MC10115 quad line receiver 
could also be used for the differential amplifier. The 
MC 10125 quad MECL-to-MTTL translator, which has a 
propagation delay of 5.0 ns can be used as the differential 
amplifier with TTL systems. If longer delays are tolerable, 
the MC1514, MC3450 or MC75107 can be used. 

A major advantage of the technique used in Figure 9 is 
that up to 16 memory outputs can be tied together 
without appreciably affecting the access time. 
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MCM7001L,MCM7001L-1 (continued) 



FIGURE 4 - BASIC MEMORY CELL 



FIGURE 5 - CHARGE PUMP OSCILLATOR 
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i.r 



C2:f ; :f-ci 

i ! 



T 
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FIGURE 6 - ADDRESS INPUT DRIVER 



1/4 
MC10125 

r 1 



I 



-r 



nput I 

O r- 



I J 



\ MPS3646 
/ or Equiv 



MPS3638 
or Equiv 





MCM7001 




A n 


MCM7001 




A n 


MCM7001 



PACKAGE DIMENSIONS 



NOTES 

1 DIM V TO INSIDE 

OF LEADS (MEASURED 
0 SI mm (0.020) FROM 
PACKAGE BASE) 

2 LEADS WITHIN 0.005 
RADIUM OF TRUE 
POSITION (TP) AT 



SEATING PLANE 
WITH MAXIMUM 
MATERIAL 
CONDITION 
3 LEAD No. 1 IDENTI 
FIED BY NOTCH ON 
TOP 





i "i r -Li. i f 1 r i 




S_ 1 1 1 1_T 


1 1 1 1 I 

A 


1 1 1 1 L_J 


- Fr 





DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


26.54 


27.94 


1.045 


1.100 


B 


9.02 


9.40 


0.355 


0.370 


C 


3.30 


4.06 


0.130 


0.160 


D 


0.38 


0.53 


0.015 


0.021 


F 


1.02 


1.27 


0.040 


0.050 


G 


2.54 BSC 


O.IOC 


BSC 


H 


0.89 


1.40 


0.035 


0.055 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.92 


3.68 


0.115 


0.145 


L 


9.78 


10.79 


0.385 


0.425 


M 




15° 




15° 


N 


0.51 


1.52 


0.020 


0.060 



SEATING PLANE 




CASE 677 

The MCM7001 may be pack- 
aged in Case 677 (white ceramic) 
rather than in Case 694. If your 
application requires precise toler- 
ances, consult the factory. 



27 



12 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


27.05 


27.94 


1.065 


1.100 


C 


2.16 


3.68 


0.085 


0.145 


0 


0.43 


0.58 


0.017 


0.023 


F 


1.02 


REF 


0.040 REF 


G 


2.54 BSC 


0.100 BSC 


H 


0.76 


1.78 


0.030 


0.070 


J 


0.20 


0.30 


0.008 


0.012 


K 


3.18 


4.45 


0.125 


0.175 


L 


9.65 


10.67 


0.380 


0.420 


M 




7° 




70 


N 


0.64 


1.27 


0.025 


0.050 



NOTES 

1 LEADS WITHIN 0 13 mm (0.005) 
RADIUS OF TRUE POSITION AT 
MAXIMUM MATERIAL CONDITION 

2 DIMENSION L" TO CENTER OF 
LEADS WHEN FORMED PARALLEL 




5-22 



MCM7001L,MCM7001L-1 (continued) 



FIGURE 7 - DATA INPUT DRIVER 
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FIGURE 8 - CHIP SELECT DRIVER 



MPS834 
or Equiv 



MPS3646 
or Equ 



MPS834 
or Equiv 



MECL O 1 v >D-<' 

Input q 1 J . 
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FIGURE 9 - OUTPUT SENSE CIRCUIT 
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MCM7001 


Dout 
Dout 



JT' 



510 

2N4209 £ 1% 

or Equiv 



1/2 MC1650 



□ iff. 
Ampl. 
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PHASE-LOCKED LOOP 
COMPONENTS 



LOGIC PRODUCTS 
for 

PHASE-LOCKED LOOP APPLICATIONS 

Motorola offers the designer a choice of specially designed integrated circuits for performing 
phase-locked loop functions: phase detection, frequency division, filtering, and voltage-controlled 
signal generation. In addition, the choice of circuits permits the designer to select TTL circuits 
where speed is not critical (<25 MHz), or ECL circuits where high speed is required. The MC 12000 
series circuits will operate at either +5.0 V or -5.2 V, and translators are included where needed so 
that all functions are compatible. 



FUNCTION 


DEVICE 
NUMBER 


LOGIC 
FAMILY 


SPEED 
(TYP) 
MHz 


CHARACTERISTICS 


Phase- Frequency Detector 


MC4044 


MTTL 


10 


Consists of two digital phase detectors, 
charge pump, and amplifier 


Phase-Frequency Detector 


MC 12040 


MECL 


80 


Operation similar to MC4044 


Voltage-Controlled Multivibrator 


MC4024 


MTTL 


25 


Contains two independent voltage- 
controlled multivibrators with output 
buffers 


Voltage-Controlled Oscillator 


MC1648 


MECL 


200 


Emitter-coupled oscillator 
with output levels 
compatible with MECL III 


Digital Mixer/Translator 


MC 12000 


MECL 


250 


A *'D" flip-flop with MTTL to MECL and 
MECL to MTTL translators 


Two-Modulus Prescaler 


MC12012 


MECL 


200 


+2. +5/+6, + 10/+11, -7-10/-=- 12 


Two-Modulus Prescaler 


MC12013* 


MECL 


400 


+10/11, + 10/12 


Counter Control Logic 


MC12014 


MTTL 


25 


Used with MC12012 and MC74416 
to accomplish direct high-frequency 
programming 


Crystal Oscillator 


MCI 2060 


MECL 


100 kHz to 
2 MHz 


Provide complementary sine wave, 
complementary ECL logic levels, and 
single ended TTL logic level outputs. 
Frequency stability provided by external 
crystal (fundamental, series mode). 


Crystal Oscillator 


MC12061 


MECL 


2 MHz to 
20 MHz 


COUNTER OPTIONS 


Programmable Divide By N 
Decade Counter 


MC74416 
(MC4016) 


MTTL 


10** 


-=-0 through 9 


Two Programmable Divide By N 
Counters 


MC74417 


MTTL 


10** 


+0-1, +0 through 4 


Programmable Divide By N 
Hexadecimal Counter 


MC74418 
(MC4018) 


MTTL 


10** 


+0 through 15 


Two Programmable Divide By N 
Counters 


MC74419 


MTTL 


10** 


+0 through 3 


Universal Counter 


MC4023 


MTTL 


30 


-4-2 through 12 except 7 and 11 


Decade Counter 


MC7490 


MTTL 


20 


+2, +5, + 10 


Bi-Quinary Counter 


MC1678 


MECL 


325 


+2, +5, +10 


UHF Prescaler Type D Flip-Flop 


MC1690 


MECL 


500 


+2 


Universal Hexadecimal Counter 


MC10136 


MECL 


150*** 


Oto 15 


Universal BCD Decade Counter 


MC10137 


MECL 


150*** 


+ 10 


Decade Counter-Divider 


MC14017 


McMOS 


5 


+ 10 


Binary Counter 


MC14040 


McMOS 


10 


+(2") 


BCD Presettable Up/Down Counter 


MC14510 


McMOS 


6 


+ 10 


Binary Up/Down Counter 


MC14516 


McMOS 


6 


+ 16 


Dual BCD Up Counter 


MC14518 


McMOS 


6 


+ 10 or +100 


Dual Binary Up Counter 


MC14520 


McMOS 


6 


+16 or +256 


BCD Programmable Divide By N 


MC14522 


McMOS 


5 


+0 through 9 


Binary Programmable Divide By N 


MC14526 


McMOS 


5 


+0 through 15 


(*) To be announced. 
(••) Speed can be increased to 25 MHz (typ) when used with MC12014 
(•*•) When used as a prescaler, it is possible to extend the input frequency to over 200 MHz with the 
MC10231; to 300 MHz with the MC1670; or to over 500 MHz with the MC1690 
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voltage-controlled \ MECL III MC1600 series 

OSCILLATOR 



MC1648 



(10)C 
(12)C 



> Output 



(5) 

Numbers in parenthesis denote pin number for 
F package (Case 607) L package (Case 632), and 
P package (Case 646). 

Input Capacitance = 6 pF typ 

Maximum Series Resistance for L (External Inductance) = 50 H typ 
Power Dissipation =150 mW typ/pkg ( + 5.0 Vdc Supply) 
Maximum Output Frequency = 225 MHz typ 



The MC1648 is an emitter-coupled oscillator, construc- 
ted on a single monolithic silicon chip. Output levels are 
compatible with MECL III logic levels. The oscillator re- 
quires an external parallel tank circuit consisting of the 
inductor (L) and capacitor (C). 

A varactor diode may be incorporated into the tank 
circuit to provide a voltage variable input for the oscillator 
(VCO). The MC1648 was designed for use in the Motorola 
Phase-Locked Loop shown in Figure 9. This device may 
also be used in many other applications requiring a fixed 
or variable frequency clock source of high spectral purity 
(See Figure 2). 

The MC1648 may be operated from a +5.0 Vdc supply 
or a -5.2 Vdc supply, depending upon system requirements. 



SUPPLY VOLTAGE 


GND PINS 


SUPPLY PINS 


+ 5.0 Vdc 


7, 8 


1, 14 


-5.2 Vdc 


1. 14 


7, 8 



FIGURE 1 - CIRCUIT SCHEMATIC 



4 




Numbers in parenthi 



V EE2 AGC 

s denote pin number for F package (Case 607), L package (Case 632), i 



i P pacKage (Case 646). 



FIGURE 2 - SPECTRAL PURITY OF SIGNAL AT OUTPUT 




B.W. = 10 kHz 
Center Frequency = 



Scan Width = 50 kHz/div 
Vertical Scale = 10 dB/div 



L: Micro Metal torroid #T20 22, 8 turns 

#30 Enamled Copper wire. 
C = 3.0 - 35 pF 



14) <j> (1) <j) J_ J_ 



p 1 




0.1 mF 



•The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
probe. Coax shall be CT -070-50 or equivalent. 
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MC1648 (continued) 



ELECTRICAL CHARACTERISTICS 



Supply Voltage - +5.0 volts ( ^ ^ q { j^^>— >-j— O Output 

L J #T^t 

Temperature 

6 -30°C 
(5) 


TEST VOLTAGE/CURRENT VALUES 


VEE 
(Gnd) 


IVoJtsJ 


mJUc 


V IH mai 


V IL min 


Vcc 


'L 


♦ 1.960 


♦ 1.410 


50 


-5 0 


♦1.800 


♦ 1 300 


50 


-50 


♦ 1.680 


♦1 180 


50 


-50 




Symbol 


Pin 
Under 
Tut 


MC1648 Ten Limits 


TEST VOLTAGE /CURRENT APPLIED TO 
PINS LISTEO BELOW: 


-30°C 


♦25"C 


♦8S«»C 


Unit 


Mm 


Mai 


Min 


Max 


Mm 


Mai 


VlHmei 


V|L min 


V CC 


'L 


Power Supply Drain Currant 


<E 


8 








40 












1. 14 




7.8 


Logic "1 " 

Output Voltage 




3 


394 


4 18 


4 04 


4 25 


4 11 


4 3C 






12 




3 


7.8 


Logic 0" 

Output Voitagi 


vol 


3 


3.16 


340 


3 20 


3.43 


323 


346 


Vdc 


12 




1. 14 


3 


7.8 


Bias Voltage 


v Bias' 


10 


1 51 


1 86 


1 40 


1 70 


1 28 


1 58 












7.8 


Peak to Peak Tank Voltaga 


Vp.p 


12 


Min 


Typ 


Mai 


Min 


Typ 


Mai 


Min 


Typ 


Mai 








1. 14 


3 


7.8 










500 










Output Duty Cycle 


voc 


3 










50 










% 


See Figure 3 




1. 14 


3 


7.8 


0«ciliation Frequency 












200 


225 












See Figure 3 




1. 14 


3 


7. fl 


'This measurement guarantees thedc potential at the bm point tor purposes of incorporating a varactor tuning diode at this point 



ELECTRICAL CHARACTERISTICS 



Supply Voltage - -5.2 volts 



<10)C 
(12)C 



6 

(5) 



TEST VOLTAGE/CURRENT VALUES 



MC1648 Test Limits 



Power Supply Oram Current 



Peak to-Peek Tank Voltage 



Output Duty Cycle 



Oscillation Frequency 



— - 200 



'This measurement guarantees the dc potential at the bias point for purposes of incorporating a varactor tuning diode at 



FIGURE 3 - TEST CIRCUIT AND WAVEFORMS 




■ 1 T 1 , t 01 MF 



'Use high impedance probe ( >1.0 Megphm must 
be used). 

''The 1200 -ohm resistor and the scope termination 
impedance constitute a 25:1 attenuator probe. 
Coax shall be CT 070 50 or equivalent. 
Bypass only that supply opposite ground. 



PR F = 1.0 MHz 
Duty Cycle (V DC ) * 
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MC1648 (continued) 



OPERATING CHARACTERISTICS 



Figure 1 il lustrates the circuit schematic for the MC 1648. 
The oscillator incorporates positive feedback by coupling 
the base of transistor Q7 to the collector of Q8. An auto- 
matic gain control (AGO is incorporated to limit the cur- 
rent through the emitter-coupled pair of transistors (Q7 
and Q8) and allow optimum frequency response of the 
oscillator. 

In Order to maintain the high Q of the oscillator, and pro- 
vide high spectral purity at the output, a case ode transistor 
(Q4) is used to translate from the emitter follower (Q5) to 
the output differential pair Q2 and Q3. Q2 and Q3, in 
conjunction with output transistor Q1, provide a highly 
buffered output which produces a square wave. Transistors 
Q10 thru Q14 provide the bias drive for the oscillator and 
output buffer. Figure 2 indicates the high spectral purity 
of the oscillator output (pin 3). 

When operating the oscillator in the voltage controlled 
mode (Figure 4), it should be noted that the cathode of 
the varactor diode (D) should be biased at least 2 Vbe 
above Vee (*1.4 V for positive supply operation). 



FIGURE 4 - THE MC1648 OPERATING IN THE VOLTAGE 
CONTROLLED MODE 




When the MC1648 is used with a constant dc voltage 
to the varactor diode, the output frequency will vary 
slightly because of internal noise. This variation is plotted 
versus operating frequency in Figure 5. 



FIGURE 5 - NOISE DEVIATION TEST CIRCUIT AND WAVEFORM 



■ 3T 
O 



























V CC = 5.0 Vdc 















































































































































































































































































































































































































































































































































































































































10 

f, OPERATING FREQUENCY, (MHz) 
20 kHz above MCI 648 Frequency — 



MC1648 
Under Test 



MCI 648 
Frequency (f) 



Oscillator Tank Components 
(Circuit of Figure 4) 



f 




L 


MHz 


0 


MH 


1.0-10 


MV2115 


100 


10-60 


MV2115 


2.3 


60-100 


MV2106 


0.15 



Signal Generator 
HP 608 

or Equiv 



Product 
Detector 



B.W. - 1.0 kHz 
Frequency 
Meter 

HP£210A 
or Equlv 



Voltmeter 

RMS 
HP3400A or Equ 



Frequency Deviation - • 



(HP6210A output voltage) (Full Scale Frequency) 

1.0 Volt 



NOTE: Any frequency deviation caused by the signal generator and MC1648 power 
supply should be determined and mlnlmzed prior to testing. 
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MC1648 (continued) 



TRANSFER CHARACTERISTICS IN THE VOLTAGE CONTROLLED MODE 
USING EXTERNAL VARACTOR DIODE AND COIL. T A * 25°C 
FIGURE 6 




1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10 
V in , INPUT VOLTAGE (VOLTS) 



L: Micro Metal Toroidal Core #T 44-10, 
4 turns of No. 22 copper wire. 



5 mF ; 




MV1401 (5) 

' VCC1 = V CC2 = + 5 Vdc 
_L V EE1 = V EE2 = Gnd _L 



•The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
probe. Coax shall be CT -070-50 or equivalent. 



FIGURE 7 




1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 
V jn , INPUT VOLTAGE (VOLTS) 



L: Micro Metal Toroidal Core #T44-10, 
4 turns of No. 22 copper wire. 



5 ; 




V CC 1 = V CC2 = +5 Vdc 
J. V EE1 = V EE2 = Gnd _L 

'The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
probe. Coax shall be CT-070 50 or equivalent. 



FIGURE 8 



L: Micro Metal Torodial Core #T30-22, 
5 turns of No. 20 copper wire. 




1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10 
V in , INPUT VOLTAGE (VOLTS) 



^ 0.1 /iF 



•The 1200 ohm resistor and the scope termina- 
tion impedarjce constitute a 25:1 attenuator 
probe. Coax shall be CT-070-50 or equivalent. 



MC1648 (continued) 



Typical transfer characteristics for the oscillator in the 
voltage controlled mode are shown in Figures 6, 7 and 8. 
Figures 6 and 8 show transfer characteristics employing 
only the capacitance of the varactor diode (pluse the input 
capacitance of the oscillator, 6 pF typical). Figure 7 illus- 
trates the oscillator operating in a voltage controlled mode 
with the output frequency range limited. This is achieved 
by adding a capacitor in parallel with the tank circuit as 
shown. The 1 kft resistor in Figures 6 and 7 is used to pro- 
tect the varactor diode during testing. It is not necessary 
as long as the dc input voltage does not cause the diode to 
become forward biased. The larger-valued resistor (51 k!2) 
in Figure 8 is required to provide isolation for the high- 
impedance junctions of the two varactor diodes. 



The tuning range of the oscillator in the voltage con- 
trolled mode may be calculated as: 

fmax _ (max) + Cs 

fmin yCo (min) + Cs 
1 

where f min = 

2tt Y L (C D (max) + C S ) 

Cs = shunt capacitance (input plus external 

capacitance). 
Cq = varactor capacitance as a function of 

bias voltage. 



Good RF and low-frequency bypassing is necessary on 
the power supply pins (see Figure 2). 

Capacitors (C1 and C2 of Figure 4) should be used to 
bypass the AGC point and the VCO input (varactor 
diode), guaranteeing only dc levels at these points. 

For output frequency operation between 1 MHz and 50 
MHz a 0.1 /iF capacitor is sufficient for C1 and C2. At 
higher frequencies, smaller values of capacitance should be 
used; at lower frequencies, larger values of capacitance. At 
higher frequencies the value of bypass capacitors depends 
directly upon the physical layout of the system. All by- 
passing should be as close to the package pins as possible 
to minimize unwanted lead inductance. 

The peak-to-peak swing of the tank circuit is set inter- 
nally by the AGC circuitry. Since voltage swing of the 
tank circuit provides the drive for the output buffer, the 
AGC potential directly affects the output waveform. If it 
is desired to have a sine wave at the output of the MC1 648, 
a series resistor is tied from the AGC point to the most 
negative power potential (ground if +5.0 volt supply is 
used, -5.2 volts if a negative supply is used) as shown in 
Figure 10. 

At frequencies above 100 MHz typ, it may be necessary 
to increase the tank circuit peak-to-peak voltage in order to 
maintain a square wave at the output of the MC1648. This 
is accomplished by tying a series resistor (1 kH minimum) 
from the AGC to the most positive power potential (+5.0 
volts if a +5.0 volt supply is used, ground if a -5.2 volt 
supply is used). Figure 11 illustrates this principle. 



APPLICATIONS INFORMATION 



The phase locked loop shown in Figure 9 illustrates the 
use of the MC1648 as a voltage controlled oscillator. The 
figure illustrates a frequency synthesizer useful in tuners 
for FM broadcast, general aviation, maritime and land- 
mobile communications, amateur and CB receivers. The 
system operates from a single +5.0 Vdc supply, and requires 
no internal translation, since all components are com- 
patible. 

Frequency generation of this type offers the advantages 
of single crystal operation, simple channel selection, and 
elimination of special circuitry to prevent harmonic lock- 
up. Additional features include dc digital switching (pref- 



erable over RF switching with a multiple crystal system), 
and a broad range of tuning (up to 150 MHz, the range 
being set by the varactor diode). 

The output frequency of the synthesizer loop is deter- 
mined by the reference frequency and the number program- 
med at the programmable counter; f ou t = Nf re f. The 
channel spacing is equal to frequency (f r ef)- 

For additional informatfon on applications and designs 
for phase locked -loops and digital frequency synthesizers, 
see Motorola Application Notes AN-532A, AN-535, AN-553, 
AN 564, and AN-594. 
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MC1648 (continued) 



FIGURE 9 - TYPICAL FREQUENCY SYNTHESIZER APPLICATION 



Detector 
MC4044 



Low-Pass 
Filter 



Modulus Enable Line 



Voltage 
Controlled 
Oscillator 
MC1648 



f out = Nf ref 

where 
I = Np • P + A 



Counter Control 
Logic 
MC12014 



MC12012 
-rP. -HP + 1) 



Zero Detect Line 



Programmable 
Counter 
MC4016 



Programmable 
Counter 
MC4016 



Counter Reset Line 



N = Np • P + A 



Figure 10 shows the MC1648 in the variable frequency 
mode operating from a +5.0 Vdc supply. To obtain a sine 
wave at the output, a resistor is added from the AGC 
circuit (pin 5) to V££. 

Figure 11 shows the MC1648 in the variable frequency 
mode operating from a +5.0 Vdc supply. To extend the 
useful range of the device (maintain a square wave output 
above 175 MHz), a resistor is added to the AGC circuit at 
pin 5 (1 k-ohm minimum). 



Figure 12 shows the MC1648 operating from +5.0 Vdc 
and +9.0 Vdc power supplies. This permits a higher voltage 
swing and higher output power than is possible from the 
MECL output (pin 3). Plots of output power versus total 
collector load resistance at pin 1 are given in Figures 13 
and 14 for 100 MHz and 10 MHz operation. The total 
collector load includes R in parallel with Rp of L1 and 
C1 at resonance. The optimum value for R at 100 MHz is 
approximately 850 ohms. 



FIGURE 11 - METHOD OF EXTENDING THE USEFUL RANGE 
FIGURE 10 -METHOD OF OBTAINING A SINE-WAVE OUTPUT QF THE MC1648 (SQUARE WAVE OUTPUT) 



+ 5.0 Vdc 
O 



r 
I 

2 



1 14 

10 3 





+ 5.0 Vdc 
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1 14 








10 3 




O Output • 




12 5 




1 1 k min 
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MC1648 (continued) 



FIGURE 12 - CIRCUIT SCHEMATIC USED FOR COLLECTOR OUTPUT OPERATION 



V C C2 
(14) 
? +5.0 V 



(7) 
V E E1 



i 



OAni (12) 
Tank 



u3 -A 



01 mf 




Output 



FIGURE 13 - POWER OUTPUT versus COLLECTOR LOAD 



FIGURE 14 - POWER OUTPUT versus COLLECTOR LOAD 



See test circuit, F igure 12, f = 1 00 MHz 
C3 = 3.0 - 35 pF 
Collector Tank 

L1=0.22^H C1 = 1.0-7.0pF 

R = 50 ft - 10 kfl 

Rp of L1 and C1 = 1 1 kft @ 100 MHz Resonance 
Oscillator Tank 

L2 = 4 turns #20 AWG 3/1 6" I D 

C2 = 1.0 - 7.0 pF 




100 1000 
TOTAL COLLECTOR LOAD (ohms) 



See tost circuit. Figure 12, f = 10 MHz 
C3 = 470 pF 
Collector Tank 

L1 = 2.7 jiH C1 = 24 - 200 pF 

R = 50 n - 10 kSl 

Rp of L1 and CI = 6.8 kft @ 10 MHz Resonance 
Oscillator Tank 

L2 = 2.7 M H 

C2= 16 - 150 pF 




TOTAL COLLECTOR LOAD (ohms) 
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MECL Phase-Locked Loop Components 

OR 

MC12000 



DIGITAL 
MIXER/TRANSLATOR 



DIGITAL MIXER/TRANSLATOR 
(D Flip- Flop w /Translator) 



The MC 12000 is intended for use as a digital mixer 
in phase-locked loop frequency synthesizers and other 
applications where a MECL "D" flip-flop with translators 
is required. Toggle frequency is typically 250 MHz. MTTL 
to MECL and MECL to MTTL translators are provided to 
facilitate interfacing with MECL or MTTL circuits. 

The MC 12000 is designed to operate from a single power 
supply of either +5.0 Vdc or -5.2 Vdc. 




CERAMIC PACKAGE 
CASE 632 



Pin Assignment 



D — 


O 




C-2. 




■S2-Q 


3 






Input OR/NOR 




OR Output 


Output 




5 

Translator Input — 




10 

NOR Output 


Translator Output — 




9 

+ Input 


V EE — 




8 

Input 
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ELECTRICAL CHARACTERISTICS 

Supply Voltage - +5.0 V 



o 

O 

o 
o 



c 

s. 



9— * 
8 0 


Temperature 


TEST VOLTAGE/CURRENT VALUES 


<v EB ) 

Gnd 


Volte 


mA 


v IHmax 


v ILmin 


v IHAmin 


v ILAmax 


V|L 


V| H 


V|HA 


VR 


V|HT 


V|LT 


vcc 


«L 


'OL 


•oh 


o°c 

25°C 
75°C 


+4.160 


+3.130 


+3.855 


+3.510 


+0.5 


+2.4 


+5.0 


7aS 


+2.0 


Tbl 


+50 




ir 


-1.6 


+4.190 


+3.150 


+3.895 


+3.525 


+0.5 


+2.4 


+5.0 


+4.5 


+2.0 


+0.8 


+5.0 


-2.5 


16 


-1.8 


+4.280 


+3.170 


+3.955 


+3.550 


+0.5 


+2.4 


+5.0 


+4.5 


+2.0 


+0.8 


+5.0 


-2.5 


16 


-1.8 


Characteristic 


Symbol 


Pin 
Under 
Test 


MCI 2000 


TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+76°C 


Unit 


Min 


Max 


Min 


Typ 


Max 


Min 


Mex 


VlHmax 


v ILmin 


V|HAmin 


VlLAmax 


V|L 


V|H 


V IHH 


VR 


V|HT 


V|LT 


v C c 


'L 


'OL 


•oh 


Power Supply Drain Currant 


>E 


7 








85 








mAdc 






















14 








7 


Input Current 


'INHI 

>INH2 
>INH3 


1 

2 
3 
5 
8 
9 




4.0 


3.8 
3.8 




200 
200 
200 
40 
6.5 
6.5 




40 


>iAdc 

I 

mAdc 


2 
3 

9 
9 


2 
1 

8 
8 
































'iNLI 
(Leakage 

Current \ 

•lNL2 
'INL3 


1 

2 
3 
5 
8 
9 




-1.6 


3.8 
2.0 




2.0 
2.0 
2.0 
-1.6 
6.5 
4.0 




-1.6 


jiAdc 

I 

mAdc 

I 


8 
8 


9 
9 






5 












1 


4 








1.7 
2.7 
3.7 
7 

1 


Logic "1" 
Output Voltage 


VOHI 


4 

10 
11 
12t 
13t 


4.000 

1 


4.160 

1 


4.040 

1 




4.190 

1 


4.100 

1 


4.280 

1 


Vdc 

I 


3 


3 








5 










14 

I 


4 

10 
11 
12 
13 






7 

1 


V QHZ 


6 


2.400 




2.400 






2.400 




Vdc 


9 


8 
























6 


7 


Logic "0" 
Output Voltage 


VOL1 


4 

10 
11 
12t 
13t 


3.130 

1 


3.370 

1 


3.150 

1 




3.380 

1 


3 170 

1 


3.410 

I 


Vdc 

I 


3 
1 


3 






5 












1 


4 


4 

10 
11 
12 
13 






7 

1 


V 0 L2 


6 




0.500 






0.500 




0.500 


Vdc 


8 


9 


















14 




6 




7 


Logic "1" 
Threshold Voltage 


VOHA 


4 

10 
11 
12t 
13t 


3.980 

1 




4.020 

1 






4.080 

1 




Vdc 

I 






3 
1 


3 
1 










5 




14 

1 


4 

10 
11 
12 
13 






7 

1 


Logic "0" 
Threshold Voltage 


VOLA 


4 

10 
11 

12t 
13t 




3.390 

1 






3.400 

1 




3.430 

I 


Vdc 

I 






3 
1 


3 
1 












5 


14 

I 


4 

10 
11 
12 
13 






7 

1 


Short Circuit Current 


'SC 


6 


-20 


-65 


-20 




-65 


-20 


-65 


mAdc 


9 


8 


















14 
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t Output Level to be measured after a clock pulse ha* been applied to the C input (pin 2) V|Hmax 

JlVlLmin 



ELECTRICAL CHARACTERISTICS 
Supply Voltage - -5.2 V 




2 
o 

rsj 
o 
o 
o 

o 
o 

D 

r-r 

D* 
C 

8. 



o°c 

26 °C 
75°C 



Powxr Supply Drain Currant 



Logic "1" 
Output Voltaga 



Look "0" 
Output Voluga 



Logic "1" 
Thr«*totd Volttgt 



Logic "0" 
Thraanold Voltaga 



Short Circuit Currant 



>INH2 
"INH3 



'INL1 
(Laakagt 

Currant) 

'INL2 
'INL3 



VQH2 



200 
200 
200 



uAdc 
mAdc 

I 



TEST VOLTAOE/CURRENT VALUES 



•ON 



TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW: 



rV0C> 



tOutput Laval to ba maaaurad aftar a dock pulMhaabaan appliad to tnaC input (pin 2) V|Hmax 

J~L v ILmin 



AC ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


Pin 
Under 
Test 


MC 12000 


TEST VOLTAGES/WAVEFORMS APPLIED TO PINS LISTED BELOW: 


o°c 


+25°C 


+75°C 


Unit 


Pulse Gen. 1 


Pulse Gen. 2 


Pulse Gen. 3 


Pulse Out 


VEE 
-3.2 V or -3.0 V 


v C c 

+2.0 V 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Propagation Delay 


*2+13+ 


2.13 


_ 


_ 


1.5 


2.4 


4.0 


— 




ns 


2 


1 


- 


13 


7 


14 


(See Figure 4) 


12+13- 


2,13 


_ 


_ 


1.5 


2.4 


4.0 


_ 


- 


ns 


2 


1 


- 


13 


7 


14 




*2+12+ 


2,12 






1.5 


2.4 


4.0 






ns 


2 


1 




12 








*2+12- 


2,12 


- 


- 


1.5 


2.4 


4.0 


- 


- 


ns 


2 


1 




12 


1 






l 3+11+ 


3,11 






1.0 


1.5 


3.0 






ns 


3 






11 








*3-1 1- 


3,11 






1.0 


1.5 


3.0 






ns 


3 




- 


11 








13+10- 


3,10 






1.0 


1.5 


3.0 






ns 


3 






10 








13-10+ 


3,10 


- 


- 


1.0 


1.5 


3.0 


- 


- 


ns 


3 


- 




10 








*5+4+ 


5,4 






2.0 


3 


5.0 






ns 






5 


4 








t5-4- 


5,4 






1.0 


15 


3.0 






ns 






5 


4 








*9+6+ 








4.0 


8.0 


12.0 






ns 


A 






6 








t9-6- 


9.6 






3.0 


5.0 


10.0 






ns 


A 






6 






Output Rise Time 


tl3+ 


13 








2.8 








ns 


2 


1 




13 






(See Figure 4) 


*12+ 


12 








2.8 








ns 


2 


1 




12 








tl1 + 


11 








2.0 








ns 


3 






11 








M0+ 


10 








2.0 








ns 


3 






10 








*4+ 


4 








2.4 








ns 






5 


4 






Output Fall Time 


tl3- 


13 








2.8 








ns 


2 


1 




13 






(See Figure 4) 


t!2- 


12 








28 








ns 


2 


1 




12 








M1- 


11 








2.0 








ns 


3 






11 








tio- 


10 








2.0 








ns 


3 






10 








t4- 


4 








2.4 








ns 






5 


4 






Setup Time 
(See Figure 5) 

Hold Time 
(See Figure 5) 


tsetup"!" 
tsetup"^" 
thold"1" 
thold"0" 


13 
13 
13 
13 








0.2 
0.7 
0.0 
1.0 








ns 
ns 
ns 
ns 


2 
2 
2 
2 


1 
1 
1 
1 










Toggle Frequency 
(See Figure 6) 


f tog 


13 








250 








MHz 















MC12000 (continued) 



FIGURE 3 - SWITCHING TIME TEST CIRCUIT 



All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. All unused cables 
must be terminated with a 50 ohm 
resistor ±1%. 



(EH137) 
t- = t+ = 2.0 ± 0.2 ns 



t+ = t- =2.0+ 0.2 ns 



V CC = +2.0 V 

0.1 MF 




t + = t - = 5.0 ± 0.5 ns 



I J *c T 

0.1 mH 

.X. (7) = -3.2 V 
or -3.0 V 



>— ° 



Cj = 15 pF = total parasitic capacitance, which includes 
probe, wiring, and load capacitances. 
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MC12000 (continued) 



FIGURE 4 — AC TEST VOLTAGE WAVEFORMS 




NOTES: 

1. V EE + 1.5 V 

2. V EE + 0.5 V max 
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MC12000 (continued) 



FIGURE 5 - SETUP AND HOLD TIME WAVEFORMS (See Figure 3) 



Pulse 
Generator 
1 

Clock 
Pulse 
Generator 



Pulse 
Generatoi 



setup" 1" 
80% 



-Vs. 



-thold"!" 



tholcCO" 



50% \ / 

v 



, — + 1.10 V 



\ 




f 




FIGURE 6 - TOGGLE FREQUENCY TEST CIRCUIT 



"1 



Sine Wave in = 800 mV P-to-P 
Sine Wave Generator q.1 

AC Coupled 

HP 3200B or V2/ /I 
Equivalent 



X 



25 HF 

-)h- 



0.1 



1 



J±L. 



v Bia« = +0 700 Vdc O- 



(Use High 
Impedance Probe 
to Adjust V Bjas) 



r 



1 mf J_ 



DC Supply 



Vee6 

-3.2 Vdc or -3.0 V 



The maximum Toggle Frequency of MC12000 
has been exceeded when either: 



1. The output Peak to-Peak voltage swing 
falls below 600 mV 



2. The devices cease to Toggle (divide by 2). 
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MC12000 (continued) 



MC12000 DIGITAL MIXER 

This device is a digital mixer designed to operate with 
logic levels at its input and output ports. In operation it 
is an MECL type "D" flip-flop with level translators to 
and from MTTL to accomodate most interfacing demands. 
Output frequency (fQ) as a function of "D" and clock 
inputs is shown in Figure 7. It can be seen that either 
direct or harmonic mixing may be employed, that is, fQ 
may be either the difference between frj and fc or the 
difference between fp and the Nth harmonic of fQ. 

One particular advantage of mixing in phase locked 
loops (PLL) is that lower frequencies may be generated 
for use in portions of the circuit where digital processing 
is done (with divide-by-P network and/or phase detector). 
Lower frequency operation often reduces overall system 
cost since a less expensive logic form may be utilized. 
However use of the mixing technique is not a panacea for 
all VHF applications and the design of such synthesizer 
systems must be approached with care. 

FIGURE 7 




(N + 1) f C 



Use of the MC12000 in a non-harmonic PLL is straight- 
forward (Figure 8). Output frequency is the sum of both 
input quantities (fi + fc) as long as f 1 is less than frj/2 
(See Figure 7), since fQ can go no higher than that. Un- 
less VCO output range is restricted somewhat there is a 
chance also that the loop may operate at the second har- 
monic of fc. This problem is minimal in the loop of 
Figure 8, however, since the output frequency would have 
to vary more than 2: 1. 

Mixing is used because the digital phase detector has 
an upper frequency limit of about 10 MHz and many 
loops require direct locks at 20 MHz or more. Direct 
down-mixing does not change any loop characteristics ex- 
cept the sampling rate which restricts loop natural fre- 
quency to about fc/10 in practical circuits. Although 



FIGURE 8 




output frequency may be changed by varying either f^ or 
fC, the clock input is usually crystal controlled since it is 
of the same magnitude as fQ and more difficult to stabilize. 



FIGURE 9 




Combining a standard synthesis configuration with the 
mixer yields a circuit capable of high frequency operation 
at low cost (Figure 9), if the output frequency range is 
relatively small (P m ax - ^min) *1 < fc/2. In fact the 
choice of harmonic or non-harmonic mixing is largely 
based on the availability of a suitable crystal or other 
reference source for fc versus the needed frequency cover- 
age. Considering all the restrictions on fc, its value (and 
the maximum harmonic number N) are dictated by the 
following expressions: 



N< 



fD(min) -*1 
2 Af d 



Nfc= fD(min) - f 1 
where Afrj = change in output frequency. 

FIGURE 10 



(2) 




Using Equations (1) and (2) above the minimum value 
of fc may be found fo/ the circuit of Figure 10 and still 
get adequate frequency coverage. In this minimum con- 
figuration all necessary output frequencies may be generat- 
ed by programming the "P" count string. But the divide 
number might bear no obvious relation to the output fre- 
quency such as often happens with non-mixing synthesizers. 
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MC12000 (continued) 



DESIGN EXAMPLES 



Example #1 

Output Frequency: 48-54 MHz 
Frequency Increments: 10 kHz 

Using Equations (1) and (2), a minimum frequency 
(fc) version can be designed: 

fl = increment = 10 kHz 

48 MHz- 10 kHz 
N<- 



2 (54-48) MHz 



N<4 

Let N = 3 
Nfc = 47.99 MHz 

Nf C 47.99 



fc = — 

N 3 
fC= 15.996666 MHz 
■nin = 1 

Af D 

+ Pmin 



15.99666 MHz 



+ Pn 



10kHz 

_ 6 MHz 

Pmax = 7~777~ 
10kHz 

Pmax = 601 

f Q(max) = p max f 1 
= 6.01 MHz 



(3) 



(4) 



Equation (4) above puts the divider string (divide-by-P) 
into a medium frequency situation where devices such as 
the MC4016/4316 may be utilized. Note that the divider 
number now indicates the channel selected rather than 
output frequency. That is, at fo = 48.000 MHz, P = 1; 
at io = 54.000 MHz, P = 601. 

If "proper" divide-by-P readings are desired for direct 
frequency readout a slight circuit modification is necessary. 
To enable a division at 48.000 MHz the first divide-by-P 
must be 100 rather than 1, and P ma x would then be 700 
to cover all 6 MHz. Recalculating fQ(max) ^ rom Equation 
4 we still find that the 7 MHz maximum value allows use 
of the same components. The next question concerns the 
allowable range of fQ in relation to fc (fQ < fc/2). Since 
fC is nearly 16 MHz, the range of fQ can be contained. 
A cosmetic change to the most significant digit switch 
completes the design. Instead of reading 1 through 7 it 
must be modified to display 48 through 54. 



Example #2 

Output Frequency: 144-148 MHz 
Frequency Increments: 10 kHz 

f 1 = increment = 10 kHz 
144.00-0.01 



N< 



2 (4) 



N< 18 
LetN= 17 



Nf C = 



144.00-0.01 MHz 
143.99 



Nf C 
N 
1 

4 MHz 
10 kHz 
401 



8.470 MHz 



+ 1 



fQ(max)= Pmax h =4.01 MHz 



Maximum frequency seen by the divide-by-P chain is 
still well within the MC4016 rating. 

When converting this synthesizer to one that reads fre- 
quency directly, a "1" is again added to the most signifi- 
cant digit (MSD). This results in a P m j n of 100 to Pmax 
of 500. In this example, however, fQ(max) ' s 5 MHz 
which easily exceeds fc/2. To alleviate this difficulty, 
the "N" factor must be decreased in order to raise fc to 
at least 10 MHz. 



N< 



f D(min) - f 1 

fc 



Letfc= 10 MHz 

N<~ 14.4 
LetN= 14 , 
Nfc = 143.99 (from above) 



fc 



Nf C 143.99 



N 14 
fC= 10.28500 MHz 



(5) 
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MC12000 (continued) 



VCG RANGE RESTRICTIONS 

As in all harmonically locked PLL's, it is possible for 
the loop to lock on the wrong harmonic if there is too 
wide a range in the VCO. This situation is shown in Figure 
11 where the possible false lock areas are indicated near 
the (N - 1) and (N + 1) harmonic points. The problem of 
VCO restraint however is more than just making sure that 
output frequency fp isn't able to go to B or A' (the close- 
est false lock points). Actual operating limits are C and C, 
symmetrically placed frequencies corresponding to fQ(min) 
about Nfc and fD(max) about (Nf+1/2) frj. If the VCO 
drops below C while the feedback counter is at Ppnin 

the 

phase detector will try to push frj even lower, toward the 
stable condition at A (Figure 12). Likewise, at C (when 
P = Pmax) tne tendency is for the loop to accelerate tow- 
ard lockup at B' (Figure 13). When C or C' are exceeded 
the loop will "hang up" and not attain the proper lock. 



The VCO frequency constraints may be quite severe if 
the minimum fc formulation is followed and the Nth har- 
monic is quite high. Where VCO constraint may pose a 
problem, decrease N below the maximum indicated by 
Equation (1) until sufficient room is generated by placing 
the operating range of fQ on only a small part of the fp 
slope (Figure 14). Note that fc goes up as we approach 
the more idealized case (Equation 5). 



f Q(max) 
f Q(min) 





f D(max) 









Nf C f D(min) 







f D(min) ! 




f Q(max) 
f Q(min) 


B/ 












(N - 1)*c 


Nf c f D 


(N + 1) f c 






FIGURE 12 








Toward Toward 
Latch up Lock up 


Lock 
Point 



f Q(min) 




lf C _f Q(min) Nf C f D(min) 



Toward 
Latch-up 




The most likely reasons for a "latched up" state in a 
harmonic loop are turn-on transients and loop overshoot 
when changing frequency abruptly from one end of the 
range to the other. 

SUMMARY OF SYNTHESIS PROCEDURE 

1. Compute harmonic number N 



N< 



f D(min) ~U 
2 Af D 



where Afp = change in output frequency 
f 1 = channel spacing 

2. Compute minimum mixing frequency fc 
f D(min) - f 1 



'C = 



N 



3. Calculate feedback divider's maximum value 

Af D 

Pmax _ ~ — + Pmin 
U 

where Pmm = 1 f° r nriinimum fc- 

4. Find maximum divide-by-P frequency 
fQ(max) = Af D + fl 

5. Calculate allowable VCO swing 

Nfc-h<fVCO<(N+1)f C -fQ(max) 

6. If the above constraints are too tight choose the next 
lower number for N and repeat steps 2 and 5 until 
satisfied. 
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MC12000 (continued) 



SKIP-LOCK TUNING 



Harmonic mixing provides an alternate means to fre- 
quency synthesis without the feedback divide-by-P net- 
work. In this instance the design objective is to provide 
a large frequency coverage with a set (and relatively wide) 
channel spacing. The configuration is identical to a single 
frequency PLL (Figure 15) except it operates in the har- 
monic mode and tuning is accomplished at the VCO. Out- 
put frequency is fixed as being fi above all harmonics of 
fC- As the VCO is tuned through its range, the loop will 
acquire and lose signals spaced fQ apart. Since these must 
be some frequency for the phase detector to operate with, 
the output frequency cannot be a direct harmonic of fQ. 
This facet of the circuit often causes users to refer to f 1 
as the "offset" frequency. 

The value of fi is often dictated by output frequency 
and channel spacing requirements. However the relation- 



ship of fi to fc has a large effect on the tunability both 
up and down the frequency range. If, for example, the 
loop were locked at point A (Figure 16) and B were the 
next desired point, then the VCO must be "dragged" from 
A to A' before lock can be achieved. This frequency ad- 
justment may be quite critical since the frequency differ- 
ence between A' and B is only 2f j. If the VCO is tuned 
past B the opportunity for lock has been passed. 

On the other hand, in going from B to A, the upper 
end of the VCO control range must only cross A' before 
the loop acquires frequency A. In either case it's apparent 
that the loop will not "jump" from one lock point to 
another and some indication of loop lock should be added. 
This is normally done by monitoring the VCO dc control 
line with a pair of comparators and noting when the line 
reaches its limits. 



FIGURE 15 FIGURE 16 




MAXIMUM RATINGS 

| Characteristic | Symbol | Rating | Unit 



Ratings above which device life may be impaired: 



Power Supply Voltage (Vrjc = 0) 


VEE 


-8.0 


Vdc 


Input Voltage (Vqc = 0) 


V in 


Oto V, Lmin 


Vdc 


Output Source Current 


>o 


40 


mAdc 


Storage Temperature Range 


T stg 


-55 to +125 


°C 


Recommended maximum ratings above wl 


lich performance may be degraded: 


Operating Temperature Range 


T A 


0 to +75 


°C 


DC Fan-Out* (Gates and F lip-Flops) 


n 


70 





*AC fan-out is limited by desired system performance. 
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MECL Phase-Locked Loop Components 

TWO-MODULUS PRESCALER 



MC12012 



The MC12012 is a two-modulus prescaler which con- 
sists of three functional blocks: 1) a controllable divide 
by 5/divide by 6 prescaler; 2) a divide by 2 prescaler; and 
3) a MECL to MTTL translator. When used with the 
MC12014 Counter Control Logic function and theMC4016 
programmable counter, a divide by N programmable coun- 
ter can be constructed for operation to 200 MHz. This 
arrangement is especially useful in frequency synthesizer 
applications. 







1 L SUFFIX 


J 




|| CERAMIC PACKAGE 






CASE 620 




1 





• -H2 f -H5/^6,-M0/-M1,-H0/-H2 

• MECL to MTTL Translator on Chip 

• +5.0 or -5.2 V Operation* 

• 200 MHz (typ) Toggle Frequency 



•When using +5.0 V supply, apply +5.0 V to pin 16 (Vqc) and 
ground pin 8 (Vg^). When using -5.2 V supply, ground pin 16 
(Vcrj) and apply -5.2 V to pin 8 (Vgg). 





PIN ASSIGNMENT 








Input Toggle 


1 


O 




16 


VCC 


Q3 


2 






15 


Q4 


Q3 


3 






14 


Q4 


(-) 








13 


E2 MECL 


(+) 


5 






12 


CLOCK 


MTTL V CC 








11 


El MECL 


MTTL Output 








10 


E4 MTTL 


V£E 


8 






9 


E3 MTTL 















FIGURE 1 - LOGIC DIAGRAM 



To obtain an MTTL output connect 5 and 4 to 
2 and 3 or 14 and 15 respectively. The MECL 
outputs (2, 3, 14, 15) require terminating re- 
sistors. When used, the translator (4 and 5) will 
provide the proper termination for connection 
to I T. 




Qn 


Qn+1 


0 


1 


1 


0 



FIGURE 2 - TYPICAL FREQUENCY SYNTHESIZER APPLICATION 



Phase 
Detector 
MC4044 



Low -Pass 
Filter 



Voltage- 
Controlled 
Oscillator 
MCI 648 



Modulus Enable Line 



Counter Control 
Logic 
MC12014 



Programmable 
Counter 
MC4016 



Zero Detect Line 



Programmable 
Counter 
MC4016 



Counter Reset Line 
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MAXIMUM RATINGS 



[ Characterise 


Symbol 


Rating 


Unit 


Ratings above which device life may be impaired: 


Power Supply Voltage {Wqq = 0) 


V E E 


-8.0 


Vdc 


Input Voltage (Vqc = °> 


v in 


Oto V| Lmjn 


Vdc 


Output Source Current 


'o 


20 


mAdc 


Storage Temperature Range 


T stg 


-55 to +125 


°C 


Recommended maximum ratings above which performance 


may be degraded: 


Operating Temperature Range 


t a 


0 to +75 


°C 


DC Fan-Ouf (Gates and F lip-Flops) 




70 





*AC fan-out is limited by desired system performance. 












©Test 
Temperature 


v IHmax 


V|Lmin 


VlHAmin 


VlLAmax 


V|L 


V IHH 


V|HT 


V|LT 


V E E 


'L 


>OL 


•oh 
























0°C 


-0.840 


-1.870 


-1.145 


-1.490 


-4.7 


+0.3 


-3.2 


-4.4 


-5.2 


-2.5 


16 


-1.6 




ELECTRICAL CHARACTERISTICS 
















25 °C 


-0.810 


-1.850 


-1 105 


-1.475 


-4.7 


+0.3 


-3.2 


-4.4 


-5.2 


-2.5 


16 


-1.6 




Supply Voltage -5.2 V 




















75°C 


-0.720 


-1.880 


-1.045 


-1.450 


-4.7 


+0.3 


-3.2 


-4.4 


-5.2 


-2.5 


16 


-1.6 








Pin 
Under 


MC12012 








TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW: 


















+25°C 




+7S°C 










































































<v C c> 


Characteristic 


Symbol 


Test 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


v IHmax 


V|Lmin 


VlHAmin 


v ILAmax 


V|L 


V|HH 


V|HT 


V|LT 


V E E 


■l 


'OL 


•OH 


Gnd 


Power Supply Drain Current 


»E 


8 






_ 


100 


_ 






mAdc 






_ 


_ 


_ 


_ 


_ 


_ 


8 








6,16 


Input Current 


'INH1 


12 




- 




100 


200 


- 


- 


MAdc 


12 


- 














8 


- 


- 


- 


16 




'INH2 


1 

11 
13 






: 


40 
40 


100 
100 






MAdc 


1 

11 

13 






: 


- 




- 




8 
8 


- 


- 


- 


16 
16 
16 




'INH3 


9 
10 




- 






40 
40 












1 


- 




9 
10 


1 


- 


8 
8 








16 
16 




<INH4 


4 

5 


: 


: 


3.5 
3.5 




5.5 
5.5 


: 


: 


mAdc 
mAdc 


5 
5 


4 
4 














8 
8 








6 


Leakage Current 


'INLI 


1 

11 

12 
13 










2.0 

I 






MAdc 

1 


















1,8 
8.11 
8.12 
8,13 


- 


- 
- 




16 

1 

k 




•lNL7 


9 
10 






1.1 
1.1 




2.2 
2.2 






mAdc 
mAdc 


" 


" 






9 
10 








8 
8 








16 
16 




'INL3 


4 

5 






3.8 
2.0 




6.5 
4.0 






mAdc 
mAdc 


- 4 
4 


5 
5 














8 
8 


_ 


- 


- 


16 
16 


Logic "1" 
Output Voltage 


V 0H1 

<D 


2 
3 
14 
15 


-1.000 

I 


-0.840 

1 


-0.960 

1 




-0.810 

i 


-0.900 

1 


-0.720 

1 


Vdc 

1 




11,13 
11,13 






9,10 
9,10 








8 

i 


2 
3 
14 
15 






16 

1 




VOH2 


7 


-2.800 




-2.800 






-2.800 




Vdc 


5 


4 














8 






7 


6 


Logic "0" 
Output Voltage 


V 0 L1 
<2> 


2 
3 
14 
15 


-1.870 

1 


-1.635 

I 


-1.850 

I 




-1.620 

1 


-1.830 

t 


-1.595 

1 


Vdc 

t 




11,13 
11,13 






9,10 
9,10 








8 

1 


2 
3 
14 
15 






16 

1 




V 0L2 


7 




-4.700 






-4.700 




-4.700 


Vdc 


4 


5 














8 




7 




6 


Logic "1" 
Threshold Voltage 


v 0HA 


14 <A) 

15 © 


-1.020 

1 




-0.980 

I 






-0.920 

1 




Vdc 

1 






11,13 
11,13 








9.10 
9,10 




8 

i 


2 
3 
14 
15 






16 

\ 


Logic "0" 
Threshold Voltage 


V 0 LA 


14 ^ 

15 © 




-1.615 

J 






-1.600 

1 




-1.575 

1 


Vdc 

I 








11,13 
11,13 








9,10 
9,10 


8 

1 


2 
3 
14 
15 






16 

i 


Short Circuit Current 


•OS 


7 


-20 


-65 


-20 




-65 


-20 


-65 


mAdc 


5 


4 














8 








6 



TEST VOLTAGE/CURRENT VALUES 



5 

o 

O 

ro 

rT 
o 



s 
o 

ro 
o 

IS) 



©Test 
Temperature 

ELECTRICAL CHARACTERISTICS °° C 


TEST VOLTAGE/CURRENT VALUES 


<Vee> 


Volts 


mA 


VtHmax 


VlLmin 


VlHAmin 


v ILAmax 


V|L 


V IHH 


V|HT 


V|LT 


vcc 


'L 


•OL 


•oh 


+4.160 


+3.130 


+3.855 


+3.510 


+0.5 


+5.5 


+2.0 


+0.8 


+5.0 


-2.5 


16 


-1.6 


+4.190 


+3.150 


+3.895 


+3.525 


+0.5 


+5.5 


+2.0 


+0.8 


+5.0 


-2.5 


16 


-1.6 






75°C 


+4.280 


+3.170 


+3.955 


+3.550 


+0.5 


+5.5 


+2.0 


+0.8 


+5.0 


-2.5 


16 


-16 


Characteristic 


Symbol 


Pin 
Under 
Tw 


MC12012 






1 


rEST VOLT/ 


M3E/CURREI 


MT APP 


LIED TO 


PINS LIJ 


»TEO BEL 


OW: 






0°C 


+25°C 


+75°C 






Mm 


Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


v IHmax 


V|Lmin 


v IHAmin 


v ILAmax 


V|L 


V IHH 


V|HT 


V|LT 


vcc 


«L 


'OL 


>OH 


Power Supply Drain Current 


>E 


8 








95 








mAdc 


















6,16 




— 


— 


8 


Input Current 


'INH1 






- 




100 


200 


- 


- 


^Adc 


12 
















16 








8 


'INH2 


11 
13 


- 




- 


40 
40 
40 


100 
100 
100 






MAdc 


1 

11 

13 




1 








1 


1 


16 
16 
16 








8 
8 
8 


'INH3 


9 




- 






40 
40 




- 


MAdc 




- 






- 


9 
10 






16 
16 


- 






8 
8 


'lNH4 


4 

5 




- 


3.5 
3.5 




5.5 
5.5 


- 


- 


mAdc 
mAdc 


5 

5 


4 
4 


_ 


_ 


_ 


_ 






6 
6 


_ 


- 


- 


8 
8 


Leakage Current 


'INL1 


1 

11 

12 
_^13 










2 0 

I 






MAdc 
T 








- 


- 


- 






16 

1 

f 


- 






1.8 
8.11 
8.12 
8.13 


'lNL2 


9 
10 






1.1 
1.1 




2.2 
2.2 






mAdc 
mAdc 






- 


- 


9 
10 


- 






16 
16 


- 






8 
8 


'INL3 


4 

5 






3.8 
2.0 




6.5 
4.0 






mAdc 
mAdc 


4 
4 


5 
5 




- 


" 




- 


- 


6 
6 


- 






8 
8 


Logic "1" 
Output Voltage 


VOHI 
<2> 


2 
3 
14 
15 


4.000 

I 


4.160 

1 


4.040 

i 




4.190 

1 


4.100 

1 


4.280 

1 


Vdc 

I 




11,13 
11,13 






9,10 
9,10 








I 


3 
14 
15 






8 
1 

\ 


VOH2 


7 


2.400 




2.400 






2.400 




Vdc 


5 


4 














6 






7 


8 


Logic "0" 
Output Voltage 


V 0 L1 

(D 


2 
3 
14 
15 


3.190 

I 


3.430 

1 


3.210 

I 




3.440 

\ 


3.230 


3.470 
1 

f 


Vdc 
1 

f 




11,13 
11,13 






9,10 
9,10 








16 

1 

I 


2 
3 
14 
15 






8 

I 


V 0 L2 


7 




0.500 






0.500 




0.500 


Vdc 


4 


5 














6 




7 




8 


Logic "1" 
Threshold Voltage 


VOHA 


2 «) 

3 ® 

14 ® 

15 ® 


3.980 

I 




4.020 

t 






4.080 

) 




Vdc 

1 






11,13 
11.13 








9,10 
9,10 




16 

I 


2 
3 
14 
15 






8 

I 


Logic "0" 
Threshold Voltage 


VOLA 


14 © 




3.450 

1 






3.460 

1 




3.490 

i 


Vdc 

i 








11,13 
11,13 








9,10 
9,10 


16 

t 


2 
3 
14 
15 






8 

I 


Short Circuit Current 


'OS 


7 


-20 


-65 


-20 




-65 


-20 


-65 


mAdc 


5 


4 














6 








8 



Characteristic 



Symbol 



Pin 
Under 
Test 



MC 12012 



0°C 



Min Max 



+25 °C 



Min Typ Max 



+75°C 



Min Max 



TEST VOLTAGES/WAVEFORMS APPLIED TO PINS LISTED BELOW: 



Pulse 
Gen. 1 



Pulse 
Gen. 2 



Pulse 

Gen. 3 



v IHmin 
+1.100 



v ILmin 
+0.130 



V F 
-3.0 V 



V E E 

-3L0or-a2 



V C C 
+2.0 



o 

ro 
o 

ro 

rT 
o 

D 

c 



Propagation Delay 
(See Figures 3 and 4) 



M2+2+ 
l 12+3+ 
M2+ 
l 12+3- 
M+14+ 
M+15+ 
^+14- 
*1+15- 
t5+7+ 
t5-7- 



12,2 
12,3 
12,2 
12,3 
1,14 
1,15 
1,14 
1,15 
5.7 
5,7 



2.0 



3.0 
3.0 
2.8 
2.8 
3.0 
3.0 
2.8 
2.8 
8.0 
5.0 



4.0 



12 



12.0 
10.0 



11,13 
11,13 
11,13 
11,13 



9,10 
9,10 
9,10 
9,10 



6,16 



Output Rise Time 
(See Figure 4) 



t2+ 
t3+ 
*14+ 
*15+ 



2 
3 
14 
15 



2.0 
2.0 
2.0 
2.0 



12 
12 
1 
1 



11,13 
11,13 



9,10 
9,10 



6,16 



Output Fall Time 
(See Figure 4) 



t2- 
*3- 
M4- 
*15- 



2 
3 
14 
15 



2.0 
2.0 
2.0 
2.0 



12 
12 
1 
1 



11,13 
11,13 



9,10 
9,10 



6,16 



Setup Time 
(See Figure 5) 



*setup1 
t setup2 



11,13 
9,10 



4.0 
7.0 



2.4 
5.0 



3.0 
7.0 



4.0 
8.5 



12 
12 



11/13 



9/10 



13/11 
11,13 



9,10 
10/9 



6,16 
6,16 



9> 

ro 



Release Time 
(See Figure 5) 



Veil 
trel2 



11,13 
9,10 



2.5 
4.0 



1.2 
2.5 



2.0 
3.5 



2.0 
2.0 



12 
12 



11/13 



9/10 



13/11 
11,13 



9,10 
10/9 



6,16 
6,16 



Toggle Frequency 
Figure 6 

(-^6) 
(-^2) 

Figure 7 (-r 10 or 11) 



MHz 



2 
2 
14 
14 



175 



200 



13 
11,13 



9,10 
9,10 



16 



® All MECL outputs (2,3,14,15) are terminated to Vgg through 
an external 510 ft resistor during the DC tests. 

@ Test outputs of the device must be tested by sequencing through 
the truth table. All input, power supply and ground voltages 
must be maintained between tests. The clock input is 



v ILmin 



j jV|Hm 



In addition to meeting the output levels specified, the device 
must divide by 5 during this test. The clock input is 



VILmin 



v IHmax 



© In addition to meeting the output levels specified the device 
must divide by 2 with a clock input of 



jt: 



v IHAmin 



In addition to meeting the output levels specified, the device 
must divide by 6 during this test. The clock input is 

VlHmax 



v ILmin 



MC12012 (continued) 



FIGURE 3 - AC TEST CIRCUIT 



<pV CC = +2.0 V 
6,16 



Pulse Generator #1 £ 50 



(EH 137) (o> 




PRF = 2.0 MHz ~^ 
PW = 50% Duty 
Cycle 

Input Pulse 
t+ - t- = 2.0 + 0.2 ns 

Pulse 
Generator v£/ 

#2 
(EH 137) 

Pulse Generator #3 
(EH 137) ©- 
Input Pulse 
t+ = t- = 5.0 + 0.5 ns 



MC10109 or equiv 
A O 



All input and output cables to the scope are equal lengths of 
50 fi coaxial cable. 

All unused cables must be terminated with 50 ohms. 
All resistors are + 1%. 

Cj = 15 pF = total parasitic capacitance which includes probe. 



V EE = -3.2 or -3.0 V 



wiring, and load capacitance. 

The 950-ohm resistor and the scope termination impedance 
constitute a 20: a attenuator probe. 

The 50-ohm resistor and the scope termination impedance con- 
stitute a 2:1 attenuator probe. 



FIGURE 4 - AC VOLTAGE WAVEFORMS 




v E e 
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MC12012 (continued) 



FIGURE 5 - SETUP AND RELEASE TIME WAVEFORMS 




FIGURE 6 - MAXIMUM FREQUENCY TEST CIRCUIT 



+ 0.3 V— 1 1 1 



Pulse 
Generator 

(EH 122) 
or equiv 



©- 



V CC = +2.0 V 




NOTE: Output Waveforms are same as shown in Figures 4 and 5. 
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MC12012 (continued) 



FIGURE 7 - MAXIMUM FREQUENCY TEST CIRCUIT 



V CC = +2.0 V 



Pulse 
Generator 
(EH 122) 



+0.3 
V 



"J~LP 

.3-1 I— J 




D 


Q3 


C 


Q3 



Q4 
Toggle 

F lip- 
Flop 
Q4 



Vpp = -3.2 or -3.0 V 



14<» 
100;' 

-i" 5664 



+ MECL 
to 
MTTL 
Trans 
I — _ lator -|o 

— I 
_ J 



H L 



NOTE: For divide by 11 connect 11 to V )L = +0.130 and 9 and 10 to V F = -3.0 V 
For divide by 10 connect 11 to V )H = +1.160 or 9 or 10 to V R = 0.0 V 



FIGURE 8 - STATE DIAGRAMS 
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MC12012 (continued) 



FIGURE 9 — +5/6 




Divide by 2 
use Toggle 
Flip-Flop 



E1 + E2 + E3 + E4 = 



COUNT 


01 


02 


Q3 


6 


0 


1 


1 


7 


1 


1 


1 


5 


1 


0 


1 


1 


1 


0 


0 


0 


0 


0 


0 


2 


0 


1 


0 











E1 + E2 + E3 + E4 = 



To obtain a MTTL output connect 5 and 4 to 
2 and 3 or 14 and 15 respectively. 



FIGURE 10--M0711 



MTTL E4 10 




MECLE1 11 



Togle 
Flip 
Flop 



TTL 
Trans- 
lator 



3 2 
_ 6 6—6 
Q3 Q3 C4 



15 5 4 

6 6 
Q4 + - 



E1 + E3 + E4 = 1 



COUNT 


Q1 


Q2 


Q3 


Q4 


14 


0 


1 


1 




15 


1 
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MC12012 (continued) 



FIGURE 11 10/12 
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FIGURE 12 20/21 
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MC12012 (continued) 



FUNCTION DESCRIPTION 



INTRODUCTION 

TheMC12012 isone part of a variable modulus (divisor) 
prescaling subsystem used in certain Digital Phase-Locked 
Loops (PLL). 

More often than not, the feedback loop of any PLL 
contains a counter-divider. Many methods are available 
for building a divider, but not all are simple, economical, 
or convenient in a particular application. 

The technique and system described here offer a new 
approach to the construction of a phase-locked loop divi- 
der. In addition to using the MC12012 variable modulus 
prescaler, this system requires an MC12014 Counter Con- 
trol Logic function, together with suitable programmable 
counters (e.g. MC4016s). Data sheets for these additional 
devices should be consulted for their particular functional 
descriptions. 

THE MC12012 TWO MODULUS PRESCALER 

Three functional blocks are contained in the MC12012 
variable modulus prescaler: 1) a controllable 4-5/4-6 pre- 
scaler; 2) a 4- 2 prescaler; and 3) an ECL to TTL translator 
(for single power supply operation). 

Selection of division by 5 or by 6 is made by inputs 
to E1 through E4. If all E inputs are low before the tran- 
sition of the clock pulse driving Q3 high, Q3 will stay 
high for 3 clock pulses, then will go low for 3 clock pulses. 
This provides a divide by 6 function. 

On the other hand, if any one or all of the E inputs 
are high prior to the positive transition of the clock pulse 
driving Q3 high, Q3 will stay high for only 2 clock pulses, 
then will go low for 3 clock pulses. The result is division 
by 5. 

For the 4-5 operation, at least one of the E inputs must 
go high sometime before the clock pulse. This time is 
referred to as the "setup time." Specifications for setup 
time are given in the electrical characteristics table: tsetup 1 
and t se t U p2 for E1 and E2 (MECL inputs), and E3 and 
E4 (MTTL inputs). 

For the divide by 6 operation all E inputs must be low 
for some time prior to the clock pulse. This time is re- 
ferred to as the "release time." Data for release time is 
given in the electrical characteristics table; t re i and t re 2 
for E1, E2, E3, E4. 

The data given in the tables for setup and release times 



are referenced to the positive transition of the clock pulse 
causing Q3 to go high. If it is necessary to reference the 
setup and release times to the positive transition of Q3, 
add t++ (specified for Q3) to the setup/release times given. 
It should be noted that the logic states for the enable 
inputs are important only for only one clock pulse which 
causes Q3 to go high (within the limits specified by setup 
and release times). 

The 4- 5/4- 6 prescaler may be connected externally to 
the 4- 2 prescaler to form a 4- 10/4- 1 1 prescaler (Figure 10) 
or a 4- 10/4- 12 prescaler (Figure 11). 

By way of an example showing how a -5- 10/4- 11 pre- 
scaler operates, note that if E1, E3, and E4 (Figure 10) 
are held in a low state, the counter divides by 11. To do 
this, a feedback connection is established from Q4 to E2 
(or to E1). With this feedback, the 4- 5/4- 6 prescaler di- 
vides by 5 when Q4 is high, and by 6 when Q4 is low. 

Since Q4 changes state with each positive transition of 
Q3, the prescaler alternates between 4- 5 and 4- 6 resulting 
in a 4- 1 1 at Q4. 

If any one or all of the E inputs are high (Figure 10), 
the 5/6 prescaler always divides by 5 and a divide by 10 
results at Q4. 

With the addition of external flip-flops and counters 
(MECL or MTTL) various other modulus prescalers may 
be produced (20/21, 20/22, 20/24, 40/41, 50/51, 100/ 
101, etc.). 

THE TECHNIQUE OF DIRECT PROGRAMMING BY 
UTILIZING A TWO MODULUS PRESCALER (MC12012) 

The disadvantage of using a fixed modulus (4- P) for 
frequency division in high frequency phase-locked loops 
(PLL) is that it requires dividing the desired reference 
frequency by P also (desired reference frequency equals 
channel spacing.) 

The MC 12012 is specially designed for use with a tech- 
nique called "variable modulus prescaling". This technique 
allows a simple MECL two-modulus prescaler (MC12012) 
to be controlled by a relatively slow MTTL programmable 
counter. The use of this technique permits direct high- 
frequency prescaling without any sacrifice in resolution 
since it is no longer necessary to divide the reference fre- 
quency by the modulus of the high frequency prescaler. 
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MC12012 (continued) 



The theory of "variable modulus prescaling" may be 
explained by considering the system shown in Figure 13. 
For the loop shown: 



fout = N • P • f re f 



(1) 



FIGURE 13 - FREQUENCY SYNTHESIS BY PRESCALING 
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where P is fixed and N is variable. For a change of 1 in N, 
the output frequency changes by P • f re f. If f re f equals 
the desired channel spacing, then only every P channel 
may be programmed using this method. A problem re- 
mains: how to program intermediate channels. 

One solution to this problem is shown in Figure 14. 

FIGURE 14 - FREQUENCY SYNTHESIS BY PRESCALING 



f out=N«f ref 
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A-i-P is placed in series with the desired channel spacing 
(frequency) to give a new reference frequency: channel 
spacing/P. 

Another solution is found by considering the defining 
equation (1) for f ou t of Figure 13. From the equation 
it may be seen that only every P channel can be programmed 
simply, because N is always an integer. To obtain inter- 
mediate channels, P must be multiplied by an integer plus 
a fraction. This fraction would be of the form: A/P. If 
N is defined to be an integer number, Np, plus a fraction, 
A/P, N may be expressed as: 

N = Np + A/P. 

Substituting this expression for N in equation 1 gives: 

fout = (Np + A/P) • P • f re f (2) 
or: fout = (Np P + A) • f re f (3) 

fout=Np*P*fref + A»f re f. (4) 

Equation 4 shows that all channels can be obtained directly 
if N can take on fractional values. Since it is difficult 



to multiply by a fractional number, equation 4 must be 
synthesized by some other means. 

Taking equation 3 and adding ±AP to the coefficient 
of f re f, the equation becomes: 

fout = (Npt>P + A + A«P-At>P) f re f. (5) 

Collecting terms and factoring gives: 

fout s [(Np-A)P + A(P+1)]fr- e f (6) 

From equation 6 it becomes apparent that the frac- 
tional part of N can be synthesized by using a two-modu- 
lus counter (P and P + 1) and dividing by the upper modu- 
lus, A times, and the lower modulus (Np - A) times. 

This equation (6) suggests the circuit configuration in 
Figure 15. The A counter shown must be the type that 

FIGURE 15 - FREQUENCY SYNTHESIS BY TWO 
MODULUS PRESCALING 
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counts from the programmed state (A) to the enable state, 
and remains in this state until divide by Np is completed 
in the programmable counter. 

In operation, the prescaler divides by P + 1, A times. 
For every P + 1 pulse into the prescaler, both the A coun- 
ter and Np counter are decremented by 1. The prescaler 
divides by P + 1 until the A counter reaches the zero state. 
At the end of (P + 1) • A pulses, the state of the Np 
counter equals (Np - A). The modulus of the prescaler 
then changes to P. The variable modulus counter divides 
by P until the remaining count, (Np - A) in the Np counter, 
is decremented to zero. Finally, when this is completed, 
the A and Np counters are reset and the cycle repeats. 

To further understand this prescaling technique, consi- 
der the case with P = 10. Equation 6 becomes: 



fout = (A+ 10Np)#f re f 
If Np consists of 2 decades of counters then: 

Np= 10Npi + Npo 
(Np-| is the most significant digit), 
and equation 7 becomes: 



(7) 



6-33 



MC12012 (continued) 



FIGURE 16 - DIRECT PROGRAMMING UTILIZING 
TWO-MODULUS PRESCALER 
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FIGURE 17 - WAVEFORMS FOR DIVIDE BY 43 
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FIGURE 18 - WAVEFORMS FOR DIVIDE BY 42 
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MC12012 (continued) 



fout = dOO N P1 + 10 Npq + A) f re f. 

To do variable modulus prescaling using the MC12012 
and programmable divide by N counters (MC4016, 
MC4018, one additional part is required: the MC12014 
(Counter Control Logic). 

In variable modulus prescaling the MC12014 serves a 
dual purpose: it detects the terminal (zero) count of the 
A counter, to switch the modulus of the MC12012; and 
it extends the maximum operating frequency of the pro- 
grammable counters to above 25 MHz. (See the MC12014 
data sheet for a detailed description of the Counter Con- 
trol Logic). 

Figure 16 shows the method of interconnecting the 
MC12012, MC12014, and MC4016 (or MC4018) for vari- 
able modulus prescaling. To understand the operation of 
the circuit shown in Figure 16, consider division by 43. 
Division by 43 is done by programming Npi = 0, Npo = 4, 
and A = 3. 

Waveforms for various points in the circuit are shown 
in Figure 17 for this division. From the waveforms it 
may be seen that the two-modulus prescaler starts in the 
divide by 11 mode, and the first input pulse causes point 
A to go high. This positive transition decrements the 
Np counter to 3, and counter A to 2. 

After 1 1 pulses, point @ again goes high; the Np 
counter decrements to 2 and the A counter to 1. The 
"2" contained in the Np counter enables the inputs 
to the frequency extender portion of the MCI 2014. After 
11 more pulses point @ goes high again. 

With this position transition at @ , the output (f 0 ut) 
of the MC12014 goes low, the Np counter goes to 1, 



and the A counter goes to 0. The zero state of the 
A counter is detected by the MC12014, causing point 
(§)to go to 1 and changing the modulus of the MC 12012 to 

10 at the start of the cycle. 

When f ou t 9 0es ,ow » tne programmable counters are 
reset to the programmed number. After 1 1 pulses (the 
enable went high after the start of the cycle and therefore 
doesn't change the modulus until the next cycle), point 
@ makes another positive transition. This positive transi- 
tion causes f ou t to return high, release the preset on the 
counter, and generates a pulse to clear the latch (return 
point (§) to 0). 

After 10 pulses the cycle begins again (point (§) was 
high prior to point @ going high). The number of input 
pulses that have occured during this entire operation is: 

11 + 11 + 11 + 10 = 43. Figures 18 and 19 show the 
waveforms for divide by 42 and divide by 44 respectively. 

The variable modulus prescaling technique may be used 
in any application as long as the number in the Np counter 
is greater than or equal to the number in the A counter. 
Failure to observe this rule will result in erroneous results. 
(For example, for the system shown in Figure 16 if the 
number 45 is programmed, the circuit actually will divide 
by 44. This is not a serious restriction since Np is greater 
than A in most applications). 

It is important to note that the A counter has been 
composed of only one counter for discussion only; where 
required, the A counter may be made as large as needed 
by cascading several programmable counters. Figure 20 
shows the method of interconnecting counters. Opera- 
tion is previously described. The number of stages in the 
A counter should not exceed the number of stages for the 



FIGURE 20 - METHOD OF INTERCONNECTING COUNTERS 
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MC12012 (continued) 



FIGURE 21 - DIRECT PROGRAMMING 100-200 MHz SYNTHESIZER IN 50 kHz STEPS 
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FIGURE 22 - FM BAND SYNTHESIZER WITH 10.7 MHz I.F. OFFSET 
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MC12012 (continued) 



Np counters. As many counters as desired may be cas- 
caded, as long as fan-in and fan-out rules for each part 
are observed. 

The theory of "variable modulus prescaling" developed 
above, examined a case in which the upper modulus of 
the two-modulus prescaler was 1 greater than the lower 
modulus. However, the technique described is by no means 
limited to this one special case. There are applications 
in which it is desirable to use moduli other than P/(P +1). 

It can be shown that for a general case in which the 
moduli of the two-modulus prescaler are P and P + M, 
equation 6 becomes: 

fout= [(N P - A)P + A(P + M)] •W 

or 

fout= [N P »P + M«A] •f re f. (8) 



From equation 8 it may be seen that the upper modulus 
of the two-modulus prescaler has no effect on the Np 
counter, and that the number programmed in the A coun- 
ter is simply multiplied by M. 



APPLICATIONS 

There is no one procedure which will always yield the 
best counter configuration for all possible MC12012 appli- 
cations; Each designer will develop his own special design 
for the counter portion of his PLL system. 

An insight into some of the various possible counter 
schemes may be obtained by considering the various PLL 
systems shown in Figures 21, 22, and 23. These examples 
were chosen to show some of the moduli that may be 
obtained by using the MC12012. 



FIGURE 23 - UHF SYNTHESIZER USING 10/12 COUNTER 
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phase-frequency A MECL Phase-Locked Loop Components 

DETECTOR I 



MC12040 



The MC12040 is a phase-frequency detector in- 
tended for use in systems requiring zero phase and 
frequency difference at lock. In combination with a 
voltage controlled oscillator (such as the MC1648), 
it is useful in a broad range of phase-locked loop 
applications. Operation of this device is identical to 
that of Phase Detector #1 of the MC4044. A dis- 
cussion of the theory of operation and applications 
information is given on the MC4344/4044 data sheet. 



• Operating Frequency = 80 MHz typical 




CERAMIC PACKAGE 
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MC12040 (continued) 



ELECTRICAL CHARACTERISTICS 

The MC 12040 has been designed to meet the dc specifi- 
cations shown in the test table after thermal equilibrium 
has been established. Outputs are terminated through a 
50 ohm resistor to +3.0 V for +5.0 V tests and through 
a 50 ohm resistor to -2.0 V for -5.2 V tests. 
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TRUTH TABLE 

This is not strictly a functional 
truth table; i.e., it does not cover 
all possibile modes of operation. 
However it gives a sufficient num- 
ber of tests to ensure that the de- 
vice will function properly in all 
modes of operation. 
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TEST VOLTAGE VALUES 


(vee) 

Gnd 


(Volts) 


V(H max 


V|L mm 


V|HA min 


Vila m.« 


v C c 


+4.160 


+3.130 


+3.855 


+3.510 


+5.0 


+4.190 


+3.150 


+3.895 


+3.525 


+5.0 


+4.280 


+3.170 


+3.955 


+3.550 


+5.0 


Characteristic 




Pin 
Under 
Test 


MCI 2040 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


25°C 


+75°C 


Unit 


Min 


Max 


Mm 


Typ 


Max 


Min 


Max 


V)H ma. 


V| L m.n 


V|HA min 


VILA max 


v C c 


Power Supply Drain Current 


'E 


7 






-60 


-85 


-115 
















1.14 


7 


Input Current 


■iNH 


6 
9 










350 
350 






mAoc 
nAdc 










1.14 
1.14 


7 
7 


'INL 


6 
9 






05 
05 










»iAdc 
wAdc 




6 
9 






1.14 
1,14 


7 
7 


Lqg.c "V 

Output Voltage 


V O H0 


3 
4 
11 
12 


4.000 

1 


4.160 

I 


4.040 

I: 




4.190 

] 


4.100 

I 


4.280 

I 


Vdc 

I 










1.14 

I 


7 

I 


Logic "0" 

Output Voltage 


vol® 


3 
4 
11 
12 


3.190 

I 


3.430 

I 


3.210 

I 




3.440 

I 


3.230 

I 


3.470 

J 


Vdc 

I 










1,14 

1 


7 

I 


Logic "1" 

Threshold Voltage 


V 0 HA® 


3 
4 

12 


3.980 

i 




4.020 

J 






4 080 

I 




Vdc 

I 






6.9 

I 




1.14 

J 


7 

I 


Threshold Voltage 


VOLA® 


3 
4 
11 
12 




3.450 

I 






3.460 

I 




3.490 

i 


Vdc 

I 






9 
6 
9 
6 


6 

9 
6 
9 


1,14 

I 


7 

I 



{T) Outputs of the device must be tested by sequencing through the truth table. All input, power supply and ground voltages 

must be maintained between tests. 
(2) The device must also function according to the truth table during these tests. 
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MC12040 (continued) 



To Scope Channel A 



1 1 



PRF - 5.0 mHz 
Duty Cycle - 50% 
t+ = t- = 1.5 ni ± 0.2 ns 



Pulse 
Gen 2 



AC TESTS 



5.0 uF 



>VCC » +2.0 V 



r 
1 



7fZ 0.1 nF 



Q 9 _L 

14 



R U 

u 



0.1 /iF 



To Scope Channel B 



V EE = -3.2 or -3.0 V 



1. All input and output cables to the scope 
are equal lengths of 50 fi coaxial cable. 

2. Unused input and outputs are connected 
to a 50 n resistor to ground. 

3. The device under test must be precondi- 
tioned before performing the ac tests. 
Preconditioning may be accomplished by 
applying pulse generator 1 for a minimum 
of two pulses prior to pulse generator 2. 
The device must be preconditioned again 
when inputs to pins 6 and 9 are inter- 
changed. The same technique applies. 




Output 
Waveform B 



Characteristic 



Symbol 



Test 



Output 
Waveform 



Max Min Typ Max Min Max Unit 



TEST VOLTAGES/WAVEFORMS 
APPLIED TO PINS LISTED BELOW: 
Pulse I Pulse I Vgi I Vcc 
Gen. 1 Gen. 2 -3.0 or -32 V +24 V 



Propagation Delay 



<6+4+ 
t6+12+ 

<6>3- 
t6+11- 
*9+11+ 

<9+3+ 
»9+12- 



6.4 
6.12 

6.3 
6.11 
9.11 

9.3 
9.12 

9.4 



Output Rise Tim* 



<3+ 
t4+ 
tl1 + 
tl2+ 



Output Fall Time 



t3- 



t11- 
*12- 
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MC 12040 (continued) 



APPLICATIONS INFORMATION 



The MC 12040 is a logic network designed for use as a phase 
comparator for MECL-compatible input signals. It determines the 
"lead" or "lag" phase relationship and the time difference between 
the leading edges of the waveforms. Since these edges occur only 
once per cycle, the detector has a range of ±2n radians. 

Operation of the device may be illustrated by assuming two 
waveforms, R and V (Figure 1), of the same frequency but dif- 
fering in phase. If the logic had established by past history that 
R was leading V, the U output of the detector (pin 4) would pro- 
duce a positive pulse width equal to the phase difference and the D 
output (pin 1 1 ) would simply remain low. 

On the other hand, it is also possible that V was leading R 
(Figure 1), giving rise to a positive pulse on the D output and a con- 
stant low level on the U output pin. Both outputs for the sample 
condition are valid since the determination of lead or lag is depen- 
dent on past edge crossing and initial conditions at start-up. A 
stable phase-locked loop will result from either condition. 

Phase error information is contained in the output duty cycle — 
that is, the ratio of the output pulse width to total period. By 
integrating or low-pass filtering the outputs of the detector and 
shifting the level to accommodate ECL swings, usable analog infor- 
mation for the voltage-controlled oscillator can be developed. A 
circuit useful for this function is shown in Figure 2. 

Proper level shifting is acomplished by differentially driving the 
operational amplifier from the normally high outputs of the phase 



detector (0 and D). Using this technique the quiescent differential 
voltage to the operational amplifier is zero (assuming matched "1" 
levels from the phase detector). The 0 and D outputs are then used 
to pass along phase information to the operational amplifier. Phase 
error summing is accomplished through resistors R1 connected to 
the inputs of the operational amplifier. Some R-C filtering im- 
bedded within the input network (Figure 2) may be very bene- 
ficial since the very narrow correctional pulses of the MC 12040 
would not normally be integrated by the amplifier. General de- 
sign guides for calculating R1, R2, and C are included in the 
MC4044 data sheet. Phase detector gain for this configuration is ap- 
proximately 0.16 vol ts/radian. 

System phase error stems from input offset voltage in the oper- 
ational amplifier, mismatching of nominally equal resistors, and 
mismatching of phase detector "high" states between the outputs 
used for threshold setting and phase measuring. All these effects 
are reflected in the gain constant. For example, a 16 mV off- 
set voltage in the amplifier would cause an error of 0.016/0.16 = 
0.1 radian or 5.7 degrees of error. Phase error can be trimmed to 
zero initially by trimming either input offset or one of the threshold 
resistors (R1 in Figure 2). Phase error over temperature depends 
on how much the offending parameters drift. If better performance 
were desired, the "charge pump" concept of the MC4044 could be 
implemented and subsequent errors could be reduced considerably 
since offsets no longer enter the picture. 



FIGURE 1 - TIMING DIAGRAM 



...f 



R Leads V 
(D Output = "0" 



«n n 



n. 



V Leads R " 1 I I [" 

U Output = **0")L_r« Lag ^LJ 



"LT 
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CRYSTAL OSCILLATOR 



MTTL Phase-Locked Loop Components 



MC12060«MC12560 
MC12061»MC12561 



The MC1 2060/1 2560 and MC1 2061/1 2561 are designed for use with an 
external crystal to form a crystal controlled oscillator. In addition to the 
fundamental series mode crystal, two bypass capacitors are required (plus 
usual power supply pin bypass capacitors). Translators are provided internally 
for MECL and MTTL outputs. 

• Frequency Range = 100 kHz to 2.0 MHz for MC12060/12560 

= 2.0 MHz to 20 MHz for MC12061/12561 

• Temperature Range = -55°C to +125°C for MC 12560, 61 

= 0°C to +70°C for MC12060, 61 

• Single Supply Operation : +5.0 Vdc or -5.2 Vdc 

• Three Outputs Available: 

1. Complementary Sine Wave (600 mVp-p typ) 

2. Complementary MECL 

3. Single Ended MTTL 



L SUFFIX 



CERAMIC PACKAGE 
CASE 620 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 

MC12060/MC 12061 only. 



FIGURE 1 - BLOCK DIAGRAM 



Bypass 
0.1 MF 



V CC 



7<> 



Voltage 
Reg. 



AGC 

Filter Sine Wave 
, 0.1MF Output 



>1 v cc 



11QV CC 







Crystal 




Osc. 




AGC 





Note: 0.1 nF power supply 
pin bypass capacitors 
not shown. 



3 

—I Crv 



5 

Crystal 




80V EE 



9CW EE 



TYPICAL CIRCUIT CONFIGURATIONS Note: 0.1 /iF power supply pin bypass capacitors not shown. 



FIGURE 2 - 
SINE WAVE OUTPUT 
^+5.0 V 




FIGURE 3 - MTTL OUTPUT 




FIGURE 4 - MECL OUTPUT 

(+5.0 V Supply) 
1+5.0 V 




FIGURE 5 - MECL OUTPUT 

(-5.2 V Supply) 



13 + 










2 


MECL 






Out 




i 


12 - 




14 






-Or* 








15 




CRYSTAL 
REQUIREMENTS 

Note: Start-up stabilization 
time is a function of 
crystal series resistance. 
The lower the resistance, 
the faster the circuit 
stabilizes. 



Characteristic 


MC 12060/1 2560 


MC12061/12561 


Mode of Operation 


Fundamental Series Resonance 


Frequency Range 


100 kHz - 2.0 MHz 


2.0 MHz -20 MHz 


Series Resistance, R1 


Minimum at Fundamental 


Maximum Effective Resistance, RE(max) 


4 k ohms 


155 ohms 
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ELECTRICAL CHARACTERISTICS 



AGC 

Fi,, » r Sin«Wiv« 

0 1 V? Output 



30 20 140 ISO 160V CC 013 012 





©Tart 
Temperature 


TEST VOLTAGE/CURRENT VALUES 


Qnd 


Volt* 


mA 


v IHmax 


v ILmin 


v IHAmin 


v ILAmax 


VlHT 


V C CL 


v C c 


V C CH 


•OL 


'OH 


•l 


MCI 2560, MC12561 
MC12060. MC12061 


-56°C 
+26°C . 
+125°C 
0°C 
+25°C 
+75°C 


4.07 


3.18 


3.72 


3.49 


4.0 


4.5 


5.0 


5.5 


16 


-0.4 


-2.5 


4.19 


3.21 


3.90 


3 52 


4.0 


4.5 


5.0 


5.5 


16 


-0.4 


-2.5 


4.37 


3.25 


4.03 


3.60 


4.0 


4.5 


5.0 


5.5. 


16 


-0.4 


-2.5 


4.16 


3.19 


3.86 


3.51 


4.0 


4.75 


5.0 


5.25 


16 


-0.4 


-2.5 


4.19 


3.21 


3.90 


3.52 


4.0 


4.75 


5.0 


5.25 


16 


-0.4 


-2.5 


4.28 


3.23 


3.96 


3.55 


4.0 


4.75 


5.0 


5.25 


16 


-0.4 


-2.5 


Characteristic 


Symbol 


Pin 


MCI 2660, MC12S61 


MC 12060, MC12061 


Unit 


TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW 






♦121 


S°C 


0° 






+7 


S°C 


























Min 


Max 


Min 


Typ 


Max 


Mm 


Max 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


VlHmax 


v ILmin 


V|HAmm 


v ILAmax 


V|HT 


V C CL 


v C c 


V C CH 


'OL 


•OH 


•l 


Power Supply Drain Current 
-MCI 2060/ 12560 
-MCI 2061/1 2561 


•cc 


1 

11 
16 






13 
18 

13 


16 
23 
3.0 
16 


19 
28 
4.0 
19 










13 
18 

13 


16 
23 
30 
16 


19 
28 
4.0 
19 






mAdc 

1 


14 


15 










11,16 










8 
8 

8.9 
8 


Input Currant 


'iNH 


14 

15 










250 
250 














250 
250 






MAdc 
MAdc 


14 
15 


15 
14 










16 
16 










8 
8 


1 INL 


14 

15 










1.0 
1.0 














1.0 
1.0 






MAdc 
MAdc 


15 
14 






















8.14 
8,15 


Differential Offset Voltage 
MCI 2060/ 12560 
MCI 2061 /1 2561 


AV 


4 to 7 

2 to 3 
2 to 3 






40 

-220 
-100 


0 
0 


325 
+220 
+100 










40 

-300 
-200 


0 
0 


325 
+300 
+200 






mVdc 










5,6 
4 
4 




1 










8 

r 


Output Voltage Level 


Vout 


2 
3 








3.5 
3.5 














3.5 
3.5 








Vdc 
Vdc 










4 

4 




1 










8 
8 


Logic "1" Output Voltage 


V 0 H1- 


12 
13 


3.92 
3.92 


4.07 
4.07 


4.04 
4.04 




4.19 
4.19 


4.17 
4.17 


4.37 
4.37 


4.00 
4.00 


4.1fr 
4.16 


4.04 
4.04 




4.19 
4.19 


4.10 
4.10 


4.28 
4.28 


Vdc 
Vdc 


14 

15 


15 
14 










16 
16 








12 
13 


8 
8 


v OH2 


10 


2.4 




2.4 






2.4 




2.4 




2.4 






2.4 




Vdc 


15 


14 








11,16 








10 




8.9 


Logic "0" Output Voltage 


VOLT 


12 
13 


2.97 
2.97 


3.39 
3.39 


3.00 
3.00 




3.44 
3.44 


3.04 
3.04 


3.50 
3.50 


2 98 
2.98 


3.43 
3.43 


3.00 
3.00 




3.44 
3.44 


3.02 
3.02 


3.47 
3.47 


Vdc 
Vdc 


15 
14 


14 

15 










16 
16 








12 
13 


8 
8 


VOL2 


10 
10 




0.5 
0.5 






0.5 
0.5 




0.5 
0.5 




0.5 
0.5 






0.5 
0.5 




0.5 
0.5 


Vdc 
Vdc 


14 
14 


15 
15 








11,16 




11.16 


10 
10 






8.9 
8,9 


Logic "1" Threshold Voltage 


VOHA 


12 
13 


3.90 
3.90 




4.02 
4.02 






4 15 
4.15 




3.98 
3.98 




4.02 
4.02 






4.08 
4.08 




Vdc 
Vdc 






14 

15 


15 
14 






16 
16 








12 
13 


8 
8 


Logic "0" Threshold Voltage 


VOL A 


12 
13 




3.41 
3.41 






3.46 
3.46 




3.52 
3.52 




3.45 
3.45 






3.46 
3.46 




3.49 
3.49 


Vdc 
Vdc 






15 
14 


14 

15 






16 
16 








12 
13 


8 
8 


Output Short-Circuit Current 


'OS 


10 


20 


60 


20 




60 


20 


60 


20 


60* 


20 




60 


20 


60 


mAdc 


15 


14 








11.16 












8,9.10 



2 2 

o o 

N) ro 
o o 

2 2 
o o 

is) 
<ji 01 

O) O) 

-a o 

o 

D 

d' 
c 

CD 

a 



'Devices will meet standard MECL logic levels using Ve_g = -5.2 Vdc and Vqc * 0. 



MC 12060, MCI 2560 (continued) 
MC12061, MC12561 



FIGURE 6 - AC CHARACTERISTICS - MECL AND MTTL OUTPUTS' 



t- U- +200 mV 



Input (Pin 15) 



MTTL Output 
(Pin 10) 



MECL Output 
(Pin 13) 



MECL Output- 
(Pin 12) 




0.1 nF ; 



V CC - +2.0 Vdc 



o-q: 



15 



Pulse Generator 
(EH 137 or Equiv) 
PRF - 2.0 MHz 

t+ - t- = 2.0 ±0.2 m 




10 1.2 k 



If MMD6150 
or Equiv 



MMO7000 

, or Equiv 



All input and output cables to the scope 

are equal lengths of 50 ft coaxial cable. 

Unused outputs are connected to a 50 ft 

±1% resistor to ground. 

Cj ■ 15 pF ■ total parasitic capacitance 

which includes probe, wiring, and load 

capacitance. 









-66°C 


MC129 


M.MC 
*u°C 


12S61 


♦12S°C 


0°C 


MC12C 


WO, MC 
♦25°C 


12061 


♦75°C 




TC 
APP 


ST VOLTA 
JED TOP 


GES/WJ 
NS LIS! 


VEFORMS 
ED BELOW 


: 


Character i«ic 
Propagation Delay 


Symbol 

M5+10+ 
M5-10- 
«15+12- 
«1S-12+ 
«15*13+ 
*15-13- 
«12* 


Taat 

10 
10 
12 
12 
13 
13 
12 




MaH 

30 
22 
5.0 
4.8 
4.6 
5.0 
3.8 


Min 


Typ 

17 
12 
4.3 
3.7 
4.0 
4.0 
3.0 


Max 

25 
18 
5.5 
5.2 
5.0 
5.0 
4.0 


Min 


Max 

30 
22 
60 
5.5 
5.4 
5.2 
5.0 


Min 


Max 

22 
19 
5.2 
5.0 
4.8 
5.0 
4.0 




TVP 

17 
12 
4.3 
3.7 
4.0 
4.0 
3.0 


Max 

25 
18 
5.5 
5.2 
5.0 
5.0 
4.0 




Max 

27 
18 
5.8 
5.2 
5.2 
5.1 
4.4 


Unit 

J 


Pulat In 

15 

15 


Pulat Out 

10 
10 
12 
12 
13 
13 
12 


+2.0 Vd 
11.16 

11.16 


c -3.0 Vdc 
8.9 

8.9 


Gnd 
14 

I 


Fall Time 


«13+ 
«12- 
M3- 


13 
12 
13 




38 
3.8 
3.8 




3.0 
3.0 
3.0 


4.0 
4.0 
4.0 




5.0 
4.5 
4.5 




4.0 
4.0 
4.0 




3.0 
3.0 
3.0 


4.0 
4.0 
4.0 




4.4 

4.0 
4.0 




15 
15 
15 


13 
12 
13 


11.16 
11.16 
11.16 


8.9 
8.9 
8.9 


14 
14 
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MC 12060, MC12560 (continued) 
MC12061, MC12561 



FIGURE 7 - AC TEST CIRCUIT - SINE WAVE OUTPUT 



Crystal — Reeves Hoffman Series Mode, 
Series Resistance Minimum 
at Fundamental 
MC1 2060/1 2560: 
f = 500 kHz 
R E = 1 k ft 
MC12061/12561: 
f = 10 MHz 

r e = 5 n 

•R S - MC12060/12560 = 3 kft 
MC12061/12561 = 150 ft 
Rs is inserted only for test 
purposes. When used with 
the above specified crystal, 
it guarantees oscillation with 
any crystal which has an equiv- 
alent series resistance ^4 kft 
for MC1 2060/1 2560 and 
155 ft for MC12061/12561. 



All output cables to the scope are equal 

lengths of 50 ft coaxial cable. All unused 

cables must be terminated with a 50 ft 

+1% resistor to ground. 

450 ft resistor and the scope termination 

impedance constitute a 10:1 attenuator 

probe. 



V cc = +2.0 Vdc 



0.1 HF 




-O 



-o — 



V EE - -3.0 Vdc 



Characteristic 


Pin 
Under 
Test 


MC12560 
MC12561 


MC12060 
MC12061 


Unit 


TEST VOLTAGE 
APPLIED TO PINS 
LISTED BELOW 


+25°C 


+25°C 


Min 


Typ 


Min 


Typ 


+2.0 Vdc 


-3.0 Vdc 


Sine Wave Amplitude 


















MCI 2060/1 2560 


2 


600 


675 


500 


650 


mVp-p 


1 


8,9 




3 


600 


675 


500 


650 








MC 12061/ 12561 


2 


700 


750 


650 


750 




I 






3 


700 


750 


650 


750 









OPERATING CHARACTERISTICS 



The MC12060/12560 and MC12061/12561 consist of three 
basic sections: an oscillator with AGC and two translators 
(Figure 1). Buffered complementary sine wave outputs are avail- 
able from the oscillator section. The translators convert these sine 
wave outputs to levels compatible with MECL and/or MTTL. 

Series mode crystals should be used with the oscillator. If it is 
necessary or desirable to adjust the crystal frequency, a reactive 
element can be inserted in series with the crystal - an inductor to 
lower the frequency or a capacitor to raise it. When such an ad- 
justment is necessary, it is recommended that the crystal be 
specified slightly lower in frequency and a series trimmer capacitor 
be added to bring the oscillator back on frequency. As the 
oscillator frequency is changed from the natural resonance of the 
crystal, more and more dependence is placed on the external re- 
actance, and temperature drift of the trimming components then 
affects overall oscillator performance. 

The MCI 2060/1 2560 and MC1 2061/1 2561 are designed to op- 
erate from a single supply - either +5.0 Vdc or -5.2 Vdc. Although 
each translator has separate Vqq and V E g supply pins, the circuit 
is NOT designed to operate from both voltage levels at the same 
time. The separate Vee P in from the MTTL translator helps 
minimize transient disturbance. If neither translator is being used, 
all unused pins (9 thru 16) should be connected to Vee (P' n &). 
With the translators not powered, supply current drain is typically 
reduced from 35 mA to 16 mA for the MC 12060/ 12560, and 
from 42 mA to 23 mA for the MC1 2061/12561 . 

Frequency Stability 

Output frequency of different oscillator circuits (of a given 
device type number) will vary somewhat when used with a given 
test setup, however the variation should be within approximately 
±0.001% from unit to unit. 

Frequency variations with temperature (independent of the 
crystal, which is held at 25°C) are small - about -0.08 ppm/°C 



for MC12061/12561 operating at 8.0 MHz, and about -0.16 
ppm/°C for MCI 2060/1 2560 operating at 1.0 MHz (see Figure 8). 
Signal Characteristics 

The sine wave outputs at either pin 2 or pin 3 will typically 
range from 800mVp-p (no load) to 500 mVp-p (120ohmac load). 
Approximately 500 mVp-p can be provided across 50 ohms by 
slightly increasing the dc current in the output buffer by the 
addition of an external resistor (680 ohms) from pin 2 or 3 to 
ground, as shown in Figure 9. Frequency drift is typically less than 
0.0003% when going from a high-impedance load (1 megohm, 
15 pF) to the 50-ohm load of Figure 9. The dc voltage level at 
pin 2 or 3 is nominally 3.5 Vdc with V cc = +5.0 Vdc. 

Harmonic distortion content in the sine wave outputs is crystal 
as well as circuit dependent. The largest harmonic (third) will 
usually be at least 15 dB down from the fundamental. The har- 
monic content is approximately load independent except that the 
higher harmonic levels (greater than the fifth) are increased when 
the MECL translator is being driven. 

Typically, the MECL outputs (pins 12 and 13) will drive up to 
five gates, as defined in Figure 10, and the MTTL output (pin 10) 
will drive up to ten gates, as defined in Figure 1 1 . 

Noisa Characteristics 

Noise level evaluation of the sine wave outputs using the 
circuit of Figure 12, with operation at 1.0 MHz for MC 12060/ 
12560 or 9.0 MHz for MC1 2061/1 2561, indicates the following 
characteristics: 

1. Noise floor (200 kHz from oscillator center frequency) is 
approximately -122 dB when referenced to a 1.0 Hz band- 
width. Noise floor is not sensitive to load conditions and/or 
translator operation . 

2. Close-in noise (100 Hz from oscillator center frequency) 
is approximately -88 dB when referenced to a 1.0 Hz 
bandwidth. 



MC12060, MC12560 (continued) 
MC12061,MC12561 




FIGURE 10- MECL TRANSLATOR LOAD CAPABILITY FIGURE 11 - MTTL TRANSLATOR LOAD CAPABILITY 



V CC = +5.0 V 




FIGURE 12 - NOISE MEASUREMENT TEST CIRCUIT 



0.1 HF 

r)l- 



0.1 MF 

— 1( — 



ANALYZER SETTING 



J 0.1 MF 



Measurement 


Sweep 


Bandwidth 


Video 
Filter 


Noise Floor 
Close-in Noise 


50 kHz/div 
20 kHz/div 


10 kHz 
10 Hz 


10 Hz 
10 Hz 



2 or 3 0.1 /IF 



6 t^F % 1 



>t — K • 

< 750 



To HP8552B/53B 
Spectrum Analyzer 
or Equiv 
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RESISTOR 


MCI 2060/1 2560 


MCI 2061/12561 


R1 (2 Places) 


5 kft 


200 n 


R2 (2 Places) 




400 ft 


R3 (2 Places) 


5 kfl 


2 kft 



CIRCUIT SCHEMATIC 



Voltage Regulator 



MECL TO MTTL 
Translator 





INTEGRATED CIRCUITS 

MIL-M-38510 
PROGRAM 



MOTOROLA 

MIL-M-38510 

PROGRAM 

— the ultimate 

in quality assurance 

for integrated circuits 



Motorola is the industry's pioneer manufac- 
turer of high-reliability integrated circuits, 
having been the first company to be qualified 
as a MIL-M-38510 approved facility. by the 
Defense Electronics Supply Center of the Depart- 
ment of Defense early in 1971. Motorola's 
extensive experience in high-reliability military 
and manned spacecraft programs such as 
Apollo, Minuteman and Safeguard, coupled with 
an investment of millions of dollars for research 
and development, has resulted in the ultimate 
in quality assurance for integrated circuits: the 
MOTOROLA MIL-M-38510 PROGRAM. 

This comprehensive program is structured to 
provide an environment in which proven methods 
of manufacturing, quality assurance, monitor- 
ing, screening and testing can thrive — to give 
you the most reliable product on the market 
today — and to give it to you fast! 

The MOTOROLA MIL-M-38510 PROGRAM is 
designed to support a broad base of test and 
evaluation programs for micro-electronic devices: 
materials, workmanship, performance capabil- 
ities, identification and processing — applied to 
all Motorola standard integrated circuit product, 
with appropriate levels of reliability. This prod- 
uct can be ordered in accordance with MIL-M- 
38510 JAN Qualified standards or to the lower- 
cost, but similar hi-rel specifications designated 
as MIL-M-38510 JAN Processing. (See ordering 
information.) 



The MOTOROLA MIL-M-38510 PROGRAM is 
designed to facilitate delivery and to minimize 
specification preparation time. Beginning with a 
nucleus of popular IC types from our high-volume 
lines, the program is continually adding more 
devices to the list of MIL-M-38510 JAN Qualified 
products. 

Because it is a "standard" hi-rel program, 
the MOTOROLA MIL-M-38510 PROGRAM aids 
in reducing the high costs and delivery delays 
normally associated with "custom" hi-rel pro- 
grams in the past. 

It is a functional, operating program, based 
on the Military's own long-range objective to 
improve and demonstrate integrated circuit 
reliability, and is designed to provide hi-rel cus- 
tomers with the finest in quality, reliability and 
performance — fast! 



THE MOTOROLA MIL-M-38510 PROGRAM 
OFFERS YOU THESE BENEFITS: 


1. 


Standardization of environmental and 
electrical test procedures 


2. 


Less specification writing required 


3. 


Less time required in negotiating 
specifications 


4. 


Fast delivery 


5. 


Lower costs 
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MIL-M-38510(continued) 



M I L-M-3851 0 processed devices are offered by Motorola 
in the MECL 10,000 family for both commercial and 
military temperature range use. Hermetical ly-sealed ceramic 
dual in line and flat packages are available. Industry-wide 
"slash-specs" are being issued, and when available, will 
permit Motorola to provide M I L-M-3851 0 qualified MECL 
10,000 devices. 

Most devices in the MECL II. and MECL III families 
can also be processed to meet Ml L-M-3851 0 requirements. 

Motorola's Ml L-M-3851 0 Program supplants our former 
high reliability "Checkmate" program. You are invited to 
inquire directly to Motorola for price and delivery quo- 
tations on your Ml L-M-3851 0 MECL device requirements. 



MECL MIL-M-38510 SELECTOR 





Rated 


Package 


MECL 10,000 


Temperature Range 


Styles Available 


MC10,0XX 






MC10,1XX 
MC10,2XX 


-30°C/+85°C 


L 
L 


MC10,3XX 






MC10,4XX 






MC10,5XX 
MC10,6XX 


-55°C/+125°C 


L,F 
L,F 


MC10,7XX 






MECL III 






MC16XX 


-30°C/+85°C 


L,F 
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THE MOTOROLA MIL-M-38510 PROGRAM 

Under this program, Motorola integrated circuits may be procured to the specifications of MIL-M- 
38510 and to four levels of processing which meet the screening requirements of MIL-STD-883. 

MIL-M-38510 JAN-QUALIFIED PRODUCT 



— i — 

Class A 



JM38510/XXXXXAXX 



1 

Class B 

JAN-QUALIFIED DEVICE MARKINGS 
JM38510/XXXXXBXX 



1 

Class C 



J M385 10/XXXXXCXX 



JAN QUALIFIED 

1. G.S.I. (Government Source Inspection) 
provided upon request. 

2. Must be manufactured in a Government- 
approved facility. 

3. Product inventoried in distributor and OEM 
warehouses. 



Examples of MIL-M-38510 JAN Qualified markings: 
Linear Digital 
DEVICE: MC1741BCBJ MC5400BCB J 

ORDER: MC1741BCBJ MC5400BCBJ 
MARKING: JM38510/ 10101BCB JM38510/00104BCB 



HOW TO ORDER MIL-M-38510 JAN-QUALIFIED PRODUCT 

Basic Numbering Parameters - Example: JM38510/XXXXXBCB 



J M38510 

(1) (2) 



/XXX XX 



B 



B 

(7) 



MCXXXX 
(1) 



BCB 

(2) 



J 

(3) 



(1) = J — This indicates a qualified device. 

(2) = M38510 — The military designator. 

(3) = /XXX — This three-digit number signifies the detail 
specification in which the device type is found. The 
detail specifications, also referred to as "slash specs," 
generally contain more than one device type and are 
written for various generic groupings (i.e., TTL NAND 
Gates. TTL NAND Buffers. TTL Flip-Flops, Op Amps, 
Voltage Regulators, etc.) 

(4) = XX — This two-digit number identifies the device type 
within the detail specification. 

(5) = B — This is a single letter and specifies the device 
class per MIL-M-38510 and will be class A, B or C. 

(6) = Case Outline. (See listings in adjacent column). 

(7) = Lead finish. (See listings in adjacent column). 
The Motorola equivalent of the JAN M38510 part num- 
ber is as shown in the following example and should be 
referenced when ordering your specific device requirement. 



1. The MCXXXX designates the Motorola source device 
type. 

2. The first three letters after the part type have the same 
meaning and order as in the JAN part numbering sys- 
tem. This will simplify your cross-referencing. 

3. J. which is the last letter in the part number, desig- 
nates a JAN-qualified device. 



Case outline and lead finish designations 
are common to both JAN Qualified 
and JAN Processed devices: 

QUALIFIED #(6) PROCESSED # (3) 

C — This is a single letter 
and specifies the package or case 
outline. A list of the currently- 
defined package types (the letters 
define the same case outline for 
all detail specifications) is shown 
below: 



CASE OUTLINE 
DESIGNATOR 



CASE OUTLINE 



*A - i/ 4 " x V4" flat pack, 14-pin 

B - i/ 8 " x V4" flat pack, 14-pin 

C — i/ 4 " x 3 /4" dual-in-line, 14-pin 

*D - i/4" x 3/ 8 - fiat pack, 14-pin 

E — y A " x dual-in-line, 16-pin 

F - i/ 4 " x %" flat pack, 16-pin 

G — 8-lead can 

H _ i/4" x 1/4" flat pack, 10-lead 

I — 10-lead can 

J — i/ 2 " x 1V4" dual-in-line, 24-pin 

K - %" x W «at pack, 24-pin 

Z - V4" x V2" flat pack, 24-pin 

- A and D outlines are interchangeable 
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MIL-M-38510 JAN-PROCESSED PRODUCT 



— i — 

Class A 



T 



T 



Class B Class C 

JAN-PROCESSED DEVICE MARKINGS 



1 

Class D 



MC38510/XXXXAXXM MC38510/XXXXBXXM MC385 10/XXXXCXXM MC38510/XXXXDXXM 
MC38510/XXXXAXXS MC38510/XXXXBXXS MC385 10/ XXXXCXXS MC38510/XXXXDXXS 



JAN PROCESSED 

1. No G.S.I, provided. 

2. Government-approved facility 
not required. 

3. Product supplied with MIL-M- 
38510 electricals will be desig- 
nated by an "M" suffix. 

4. Product supplied with Motorola 
standard data sheet electricals 



will be designated by an "S" 
suffix. 

Devices will be manufactured 
using design and processing 
guidelines contained in MIL-M- 
38510. 

Inventories will be maintained 
prior to burn-in and final elec- 
trical tests. 



Examples of MIL-M-38510 
JAN Processed markings: 
Linear 

DEVICE: MC1741BCB (M or S) 
ORDER: MC1741BCB (M or S) 
MARKINGS: MC38510/1741BCB (M or S) 

Digital 

DEVICE: MC5400BCB (M or S) 
ORDER: MC5400BCB (M or S) 
MARKINGS: MC38510/5400BCB (M or S) 



QUALIFIED #(7) PROCESSED #(4) 

B — This is a single letter 
and specifies the finish to be 
used on the package leads. There 
are three types of lead finishes 
which are acceptable for JAN 
product. They are: 



LEAD FINISH 
SYMBOL 
A 

B 



LEAD FINISH 

- Kovar or Alloy 42, with hot 
solder dip 

- Kovar or Alloy 42, with bright 
acid tin plate 

- Kovar or Alloy 42, with 
gold plate 



Note: For other Motorola standard pack- 
aging, not currently identified in MIL-M- 
38510, contact your Motorola represen- 
tative. 



HOW TO ORDER MIL-M-38510 
JAN-PROCESSED PRODUCT 

EXAMPLE: If you wish to enter an order for an MCXXXX 
Class B device in a 14 pin, dual-in-line ceramic package 
with the lead finish to be tin plate and electrically tested 
to Motorola's standard data sheet electricals, the order 
would be entered as follows: 



MCXXXX 



B 



C 

(3) 



B 



(3) 
(4) 
(5) 



(1) = Motorola device type. 

(2) = B — This is a single letter and specifies the device 

ciass per MIL-M-38510 for Classes A. B and C. 
Class D is an added Motorola JAN processing class 
and is the same as the MIL-M-38510 Class B 
except for the differences shown in the following 
screening procedures table. 
Case Outline. (See listings in adjacent column). 
Lead finish. (See listings in adjacent column). 
S — This is a single letter and specifies the elec- 
trical specifications to which the device is to be 
screened during electrical test and will be either an 
S or M. "S" specifies the use of Motorola stan- 
dard data sheet electricals. "M" specifies the use 
of JAN slash-sheet electricals where they exist. 

Electrical Test Symbols Test Level 

S — Motorola standard 

data sheet electricals 

M — JAN slash-sheet 

electricals 
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SCREENING PROCEDURES 

(To MIL-STD-883 Requirements) 



This program establishes screening pro- 
cedures for total lot screening of integrated 
circuits to assist in achieving levels of . quality 
and reliability commensurate with the intended 
application. In recognition of the fact that the 
level of screening has a direct impact on the 
cost of the product as well as its quality and 
reliability, four standard levels of screening are 
provided to coincide with four device classes or 
levels of product assurance. 



Flexibility is provided in the choice of con- 
ditions and stress levels to provide screens, 
tailored to a particular product or application. 
Selection of a level better than that required for 
the specific product and application will, of 
course, result in unnecessary expense. A level 
less than that required will result in an unwar- 
ranted risk that reliability and other require- 
ments will not be met. For general hi-rel 
applications, the Class B screening level should 
be considered. 



CLASS A CLASS B CLASS C CLASS 0 



SCREEN 


METHOD 


RQMT 


METHOD 


RQMT 


METHOD 


RQMT 


METHOD 


RQMT 


Internal Visual (Precap) 


2010 Cond 
A and 38510 


100% 


2010 Cond 
B and 38510 


100% 


2010 Cond 
B and 38510 


100% 


2010 Cond 
B and 38510 


100% 


Stabilization Bake 


1008 24 hrs 
min, test 
condition C 


100% 


1008. 24 hrs 
min, test 
condition C 


100% 


1008. 24 hrs 
min, test 
condition C 


100% 


1008. 24 hrs 
min, test 
condition C 


100% 


Thermal Shock 


1011, Cond A 


100% 














Temperature Cycling 


1010, Cond C 


100% 


1010, Cond C 


100% 


1010 Cond C 


100% 


1010, Cond C 


100% 


Mechanical Shock 


2002 Cond F 
One Shock in 
Y, plane only 
or 5 shocks 
at Cond B in 
Y, plane 


100% 














Constant Acceleration 


2001 Cond E 
(mm) in Y, 
plane then 
Y, plane 


100% 


2001 Cond E 
(mm) Y, 
plane 


100% 


2001 Cond E 
(min) Y, 
plane 


100% 


2001 Cond E 
(min) Y, 
plane 


100% 


Seal (a) Fine 
(b) Gross 


1014 


100% 


1014 


100% 


1014 


100% 


1014 


100% 


Interim Electrical 
Parameters 


JAN slash sheet 
electrical 
specification 
unless otherwise 
designated 


100% 


JAN slash sheet 
electrical 
specifications 
unless otherwise 
designated 


100% 






Motorola stand, 
data sheet 
electrical specs 
unless otherwise 
indicated 


100% 


Burn-in test 


1015 

240 hrs @ 
125°C min 


100% 


1015 

168 hrs @ 
125*C min 


100% 






1015 

168 hrs @ 
125*C min 


100% 


Interim Electricals 


JAN slash sheet 
electrical sped 
fications unless 
otherwise 
designated 


100% 














Reverse Bias Burn in 


1015 Cond A 
or C 72 hrs 
at 150*C min 


100% 














Final Electrical tests 

(a) Static tests 

(1) 25'C (Subgroup 
1 table 1 5005) 

(2) Max and min 
rated op. temperature 
(subgroups 2 and 3 
table 1. 5005) 

(b) Dynamic tests and/or 
switching tests 25*C 
(subgroup 4 and 9 
table 1, 5005) 

(C) Functional test 
25*C (subgroup 7 
table 1, 5005) 


JAN slash-sheet 
electrical 
specifications 
unless otherwise 
designated 


100% 

100% 

100% 
100% 


JAN slash-sheet 
electrical 
specifications 
unless otherwise 
designated 


100% 
100% 

100% 
100% 


JAN slash-sheet 
electrical 
specifications 
unless otherwise 
designated 


100% 
100% 


Motorola stand, 
data sheet 
electrical specs 
unless otherwise 
indicated 


100% 
100% 


Radiographic 


2012 


100% 














Qualification or quality 
conformance inspection 


5005 
Class A 


per 
38510 


5005 
Class B 


per 
38510 


5005 
Class C 


per 
38510 


5005 
Class B 




External Visual 


2009 


100% 


2009 


100% 


2009 


100% 


2009 


100% 



Group A per 5005. Generic data available for groups B & C on devices 
produced to Class B. C. D for JAN processed (from JAN program) 
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